
IN THIS ISSUE 

PUTTING WAR VETS 
BACK TO WORK 

United Air Lines’ pro- 
gram of re-indoctrina- 
tion speeds service- 
men’s return to civilian 
life, setting pattern for 
achieving full employ- 
ment. 

★ 

THOSE DISAPPEARING 
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Long the "triple threat" of Pacific air warfare, 
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CORROSION 


the Corsair is now a "five-in-one" threat. It is operating with 
deadly effectiveness as a 


New process gives protective 
coating that resists rough fab- 
rication and service as well as 
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Eight different components of the hydraulic system on the Douglas Invader 
are Altair products, designed and manufactured by Pacific Division, Bendix 
Aviation Corporation. 

This is veteran equipment .... Douglas selected these hydraulic controls 
one year before Pearl Harbor and since then they have seen service on 
every A*2 6 airplane. The farsightedness of Douglas engineers in making 
these selections four years ago is evidenced by the fact that four of the 
original units which were designed to meet Douglas requirements arc 
designated today as AN standards. 

Pacific Division is proud, not only of the performance record of Altair 
hydraulic equipment on Douglas airplanes, but also of the fact that this 
equipment is being specified by every other major manufacturer of military 
airplanes in the United States today. 

For data on any Altair product write Pacific Division, Bendix Aviation 
Corporation, North Hollywood, California. Sales Engineering offices in 
New York and St. Louis. 
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It takes more than talk to realize the 

"full employment” everybody wants 
today and after the war, it takes real 
planning — now. United Air Lines 

program for absorbing its returning 
war veterans, plus other lighting men 
who may join the company. UAL’s 
Director of Personnel R. F. Ahrens 
tells on page 106 how the plan helps 
these men make the transition back 
into civilian life with greatest benefits 
both to themselves and the line. 

Plenty of already - established fixed 

base operators, as well as men who 
want to go in the business, have asked 
just what they need in the way of tools 
and what the costs ranges would be. 
Aviation not only got the answers by 
conducting a nation-wide survey bul 
also determined the most efficient gen 
eral layout for them. You'll find these 
answers on page 180 . . .And for 
those who are bothered by what to do 
about the showroom question, Capt. 
John Abiuso presents plans and speci- 
fications for two different-price- 
bracket display rooms. They're de- 
tailed on pages 178-9. 

Beginning on page 182 is a guide for 
actual and potential airport operators, 
civic leaders, and all others interested 
in getting proper landing facilities for 
their communities. This plan, devel- 
oped by the state of Louisiana, shows 
the step-by-step procedure for getting 
an adequate airport within a limited 
budget and still keeping the way open 
for almost unlimited expansion as con- 
ditions require. 

There's no one so bitter as a customer 
who’s been promised the world with a 
fence around it, but gets delivery on 
just a little chunk of the backyard. 
This industry of ours today faces a situ- 
ation foreboding a lot of customers like 
that, even though most of the promis- 
ing is being done by outsiders. The 
danger has become so tangible, in fact, 
that Aeronca’s Vice-President Carl 
Friedlander has been moved to pre- 
pare a course of action by the indus- 
try which can avoid this deep pitfall. 
His program is outlined on page 114. 

Personal flyers have been paying mil- 
lions of dollars in gasoline taxes — and 
not getting a dime’s worth of good 
from this money. It’s one of those sit- 
uations that can get even worse than 
it is, unless all who are interested in 
aviation progress rise up and do more 



Prospectors tor design details ot the Jop's Zele 32, a fighter on which the Nips really saved 
weight. AVIATION'S Detroit Editor Chet Ricker (left, in "French Commando" hat) hongs 
by his toes while sketching aileron control bracket. You'll find this particular illustration on 
o age 132, where it looks as though he’d done it standing to the camera man's right instead 
ot from above and ahead — but don't ask us how he did it. Managing Editor Jack Foster (right, 
without shirt) digs into wing getting first-hand information for most complete report ever 
published on this Jap plane. Results of this joint prospecting expedition are a reader's 
bonanza, storting on page 119 — the 12th in our unrivalled Design Analysis series. 


than holler. John West, who uses his 
own planes for business and pleasure, 
has made a thorough study of state 
gasoline taxes, and it's quite an eye- 
opener. Some of his startling and dis- 
couraging facts, together with specific 
recommendations for remedies, are 
presented on page 112. 

Confinuing his thorough-going analy- 
sis of feederline establishment and 
operation, James G. Ray this month 
sets up the operating considerations — 
delving into the balances necessary be- 


tween speed and complete area cover- 
age: the fundamentals of safety, com- 
fort, convenience, and economy; the 
role of pickup operations ; and types of 
aircraft required. This feature starts 
on page 108. 

Each year our financial editor does 
a grand reference- work job analyzing 
the annual reports of the aircraft man- 
ufacturers. This year his report is 
more complete than ever, giving com- 
parative statistics in addition to inter- 
pretive text. Pages 116 and 117. 


Down the Years in AVIATION'S LOG 


25 Yr. Ago (1920) — Congress 

appropriates $1,250,000 for airmail, 
permitting establishment of N.Y.C.- 
Chicago - Omaha - San Francisco 
route. . . Army constructs flying 
ambulance from DH-4. . . Bureau 
of Mines publishes standard test 
specifications for lubricants. 

15 Yr. Ago (1930) — Madison 

Square Garden, N.Y.C., undergoes 
structural changes to accommodate 
huge Fokker F-32 plane at fourth 
air show. . . U. S. Geological Sur- 
vey completes aerial mapping of 
Alaska. . . 20,576,468 gal. of gas 
and 1,028,823 gal. of oil were re- 
ported used last year (1929) by air- 
craft. . . Seventy Army and Navy 
planes stage sham battle over New 
York City. . . United secures con- 
trol of NAT. . . Army completes 
26-day air-battle maneuvers without 


casualty. . . 'Chutist jumps with 
hands tied to test automatic opener. 
. . American parachutes adopted as 
standard by Japanese Air Corps. . 
MIT builds fog-study laboratory. . . 
British Columbia government will 
use seaplanes for fishery patrol. 

10 Yr. Ago (1935) — Sixty per- 
cent of world air traffic is estimated 
to be under American flag. . . Ford 
seaplane shipped to Barranquilla 
Colombia, to open air service. . . 
PAA Clipper makes trial flight to 
Honolulu. . . Senate defeats $2,000.- 
000 airmail appropriation proposal. 
. . Congress approves additional 500 
air cadets for Army and Navy. . . 
Airline time for New York City- 
Chicago run cut to 4 hr. 20 min. . . 
Sikorsky S-39 sets amphibian alti- 
tude record of 18.642 ft. and speed 
record of 99.95 mph. for 621 mi. 


AVIATION, 


av, 1945 



UNKNOWN TO MANY in the aircraft field, the versatile Kollsman Sensitive 
Altimeter has been playing an important part in precision bombing by our air forces, providing the vital 
altitude information for the correct setting of the bombsiglit. Accuracy in indicating pressure differences 
at high altitudes is one of the things that has made the Kollsman Sensitive Altimeter suitable for this 
job. With standard models already accurately indicating to 50,000 feet, and others under development 
with ranges up to 80,000 feet, the way is already well paved to accurate indication of altitude for 
whatever the future brings — to transport or military aviation — in the way of flight in the stratosphere. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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GOODYEAR AIRCRAFT PRODUCTION REPOR1 
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HOW GOODYEAR AIRCRAFT CORPORATION SERVES THE 

!• By constructing major 2. By designing parts 3. By re-engineering 4. By building corn- 

components to man- for all types of air- parts for quantity pro- plete airplanes and 

^ ufaclurers' Specified- planes. duction. airships. 


CONTRACT: W535AC40040 

LOCKHEED P-38 (Lightning) 

COMPLETE EMPENNAGES 

CONTRACT RECEIVED: MARCH fSW 

FIRST PRODUCTION UNIT DELIVERED: JOIY /944 

450” PRODUCTION UNIT DELIVERED: JARi/ARY /94S 

REMARKS : Working in close cooperation with 
Lockheed, Goodyear Aircraft used their 
resources to meet the production require- 
ments for this effective fighter by 
manufacturing the necessary tools, dies, 
jigs and fixtures, and quickly produced 
interchangeable components in quantity. 

In fact, six months after the first unit 
was delivered, Goodyear had produced more 
than 450 sets. Aircraft experience extend- 
ing back over more than three decades , 
proved a sure foundation for the many 
tasks involved in producing components for 
this twin-tailed fighter which strikes 
fast, hard, and with deadly fire power. 


AIRCRAFT INDUSTRY 

5. By exlending facilities of 
Goodyear Research Labora 
tories to aid the solution of any 
design or engineering problem. 


Akron, Ohio 


AIRCRAFT CORPORATION 
• Litchfield Park, Arizona 
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PR°°F- 
and plenty* 

• „ tor The Air Transport 

Command, TWA Goo dyear Wheals 

of Happy la C^°e n D°r B rol<es 


T hb only four-engined transport planes in domestic 
air service in America at the time of Pearl Harbor, 
the Stratoliners of TWA have completed two and a 
half years of Air Transport Command operation. And, 
through all kinds of landings on all kinds of terrain, 
they added new, impressive evidence of the depend- 
ability of Goodyear wheels and Goodyear multiple 
disc brakes. 

These giants of the sky carried generals, admirals, am- 
bassadors, a king and a president — to say nothing of 
precious, high-priority cargo — and through the toughest 
kind of flying, the toughest kind of ground operations, 
Goodyear wheels and brakes insured safe and smooth 
take-offs and landings — hundreds of them. 

Now resuming regular scheduled air service, the Strato- 
liners have been extensively modernized with the newest 
and finest engines, wings, tail surfaces and landing gear. 


Naturally, Goodyear wheels, brakes, tires and tubes — 
the kind that served so well in two and a half years 
of over-ocean flying — were specified. 

Other airlines, in both their domestic and overseas 
flying, have found Goodyear tires and brakes the pre- 
ferred equipment by proved experience. 

For best take-off and landing performance, airlines, 
manufacturers and private flyers are finding it 1 s wise to 
specify Goodyear tires, tubes, wheels and brakes. This 
is the best way to get the balanced combination, the 
matched unit that gives unexcelled service. 


The she, type and performance characteristics of your 
aircraft determine whether Goodyear multiple or single 
disc brakes are most desirable. Our engineers will 
gladly analyze your particular requirements. 


THE GREATEST NAME 
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YOU GET CORROSION RESISTANCE 


.Easy, Low Cost 

STAMPING 
FORMING 
DRAWING 


Have you considered the greater utility advantages you 
can get by using Stainless Steel in your products ? 

For instance, you can give your products positive pro- 
tection against heat and corrosion; you can provide them 
with 50% greater strength than ordinary cold-rolled 
steel; you can choose from a wide range of physical 
properties to meet specific requirements. 

Just be sure when you select a Stainless Steel that you 
get one that works easily and economically in your 
fabricating shop. Carpenter, for instance, has spent years 
of intensive research developing soft and ductile Stainless 
Strip that blanks cleanly, forms readily, deep-draws 
easily. Exacting control through every step in manu- 
facture, gives this Stainless Strip the consistent uni- 
formity, lot after lot, that pays off in faster production 
runs with fewer rejects and less die wear. 

Let our diversified Stainless experience help you to solve 
your specific problems. Call in your nearby Carpenter 
representative and let him help select the Stainless Strip 
that will make your production job easier and build 
extra service life into your products. See him today or 
write us at the mill. 

And if you do not already have a copy of - Working Data 
for Carpenter Stainless Steels,” drop us a line on your 
company letterhead, indicating your title. 


■ “-t, C* f J'l 
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I Here is a 1 

1/ mately 250 different parts for 

perature control instrument made from Carpenter 
Stainless Steels. The consistent uniformity of soft 
and ductile Carpenter Stainless Strip cut rejects in 
half. Stainless provided corrosion resistant qualities 
to protect the sensitive instrument from corrosive 
industrial fumes and dust. Its high physical proper- 
ries make parts longer wearing. 
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Give Your Products These Advantages 

. . . With CARPENTER Stainless 

• Strength and Rigidity 

• No Plating to Peel 

• Heat Resistance 

• Ease of Assembly 

• Weight Saving 

* Longer Product life 

• Freedom from Rost 

• Sales Appeal 
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or redesigned products, be sure 
uniform, soft and ductile Stainless Strip. 


The Carpenter Steel Company • 128 W. Bern Street • Reading, Pa. 


Carpenter STAINLESS STEELS 
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FOR TRANSPORT- PLANE 


DEPENDABILITY 


The trend in postwar personal planes is to 
metal construction. This Ercoupc aluminum 
tving structure is indicative of that trend. 
It permits higher factois of safety without 
adding weight, greater simplification, fewer 
parts, lower assembly costs. 

It is logical that the warplane builders of 
today, having learned the inherent aerody- 


namic advantages of aluminum, will employ 
it generously in their postwar planes. 

Alcoa’s lightweight, high strength, corrosion 
resistant aluminum alloys are destined to give 
the flying public, personal planes with trans- 
port-plane depend ability. Aluminum Company 
of America, 2182 Gulf Building, Pittsburgh 
19, Pennsylvania. 
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EX-CELL-0 m&h&i Special Multiple Way-Type Precision Boring Machines • Special Multiple 
Precision Drilling Machines • Precision Thread Grinding, Boring and Lapping Machines 
Broaches and Broach Sharpening Machines • Hydraulic Power Units • Grinding Spindles • Drill Jig 
Bushings • Continental Cutting Tools • Tool Grinders • Fuel Injection Equipment • R. R. Pinsand 
Bushings • Pure-Pak Paper Milk Bottle Machines • Aircraft and Miscellaneous Production Parts- 


DETROIT 6, MICHIGAN 


ta Pnaduce 


P(2Sl£&’ 


Solving production problems for American industry with 
standard and special machine tools has been the business 
of Ex-Cell-O for over twenty-five years. Often this has 
entailed the development of special purpose machines for 
single and multiple operations ... to do work faster, more 
economically, and with a much higher degree of accuracy 
and finish. Where the quantities have justified it, Ex-Cell-O 
has not only designed and built special machines to pro- 
duce parts of improved quality but has undertaken actual 
production and assembly of these parts in its own plant, 
using to practical advantage Ex-Cell-O's complete heat 
treat equipment and widely-experienced production and 
inspection staffs. The days immediately ahead will offer 
many opportunities for the kind of engineering and pro- 
duction assistance that Ex-Cell-O can give so well. 
Ex-Cell-O's extensive facilities are well worth your con- 
sideration. Write to Ex-Cell-O Corporation in Detroit today. 

EX-CELL-O CORPORATION 
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"Where do we 

That natural question of the bomber crew has a 
parallel in the problem of the oil refiner. As 
planes grow more powerful, and engines im- 
prove, aviation oil must keep in step. What will 
be tomorrow's dema n ds? How can oil be bettered 
to meet them? 

Wolf's Head engineers have been answering 
that question since the earliest days of flying. 
They have kept constant contact with airplane 
designers, improving Wolf's Head Oil as avia- 
tion advanced. They themselves have con- 
tributed to the progress of flying by anticipating 
the needs of the industry. 


go from here?” 

That's why Wolf's Head Oil has won and held 
the approval of aviation experts for years. That's 
why leading engine makers today use it for 
critical tests and break-in runs. That's why it is 
the choice of allied aviators on fighting fronts 
all over the world. 

Tomorrow may bring revolutionary develop- 
ments, but Wolf's Head will keep pace with 
aviation needs. You can mark it down as certain 
that this 100% Pennsylvania Oil will continue 
to be “the finest of the fine." Wolf's Head Oil 
Refining Company, Oil City, Pa. — New York 
10, New York. 
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WOLF’S HEAD 
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100% PENNSYLVANIA 

AVIATION OIL 
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• Accuracy and dependability in aircraft instruments arc the two 
most important things today. These instruments must also be 
built to withstand the punishing heat of the tropics as well as 
the cracking cold of the arctic circle. 

The acceptance of HICKOK by the armed forces and the common 
request “Hickok or equivalent” is a fine tribute to a high standard 
of excellence. 

For more than a third of a century HICKOK instruments have 
been noted for high precision, fine accuracy and long life. That is 
why they have long been held in highest esteem by the men who 
know meters and instruments. Write for catalogue. 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


CLEVELAND 8, OHIO 
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WHEN YOU SPECIFY SMALL METAL TUBING 

tO MAXIMUM O.D. 

IN THESE METALS: 

SEAMLESS: 

"Monel” ond "Inconel" 

Aluminum 

Copper and Beryllium Copper 

WELDRAWN: Stainless Steels, "Monel" 

TO THESE STANDARD TEMPERS: 

Temper #1 . . . Annealed 
Temper §2 . . . Half-hard 
Temper #3 . . . Full-hard 
Special tempers to your specifications 

OR ANODE AND CATHODE SLEEVES: 

Seamless, Lockseam, Lapseam 


Sufi&iion. . . . SfieciaCiafo ut t&e "pielct 



FOR EVERY SMALL TUBING APPLICATION FROM 5 /s" 00 DOWN 

SUPERIOR Seamless in various analyses. WEl.DR AWN Welded and drawn Stainless. "Monel” and "Inconel’*- 

SEAMLESS and Patented LOCKSEAM Cathode Sleeves 


Stainless Steels 
Carbon Steels 
Alloy Steels 
Nickel 
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• A more dependable method of powering the 
two-way radios for light planes — to give an 
extra margin of safety — is Vibrator Power Sup- 
plies as developed by Electronic Laboratories. 
One exclusive €•£ feature which will be avail- 
able after the war involves vibrators operating 
in parallel to assure a reserve power source for 
added protection. 

Vibrator Power Supplies are enjoying in- 
creased acceptance in the aviation field. Their 
complete reliability, efficiency and assured high 
altitude operation are the added safety factors 
that are vital to the aircraft industry. 

The life of Vibrator Power Supplies is far 
beyond the C.A.A. overhaul requirement. Main- 
tenance time and expense is cut to a minimum 
because it is not necessary to disassemble and 
rebuild an f/ Vibrator Power Supply. 

The development of this method of power 
adaptation has led to many exclusive €■£ ad- 
vantages such as constant output voltage de- 
spite wide fluctuations of input voltages, and 
power outputs up to 1000 watts. These features, 


combined with the proved reliability, efficiency 
and minimum maintenance, make €•£ Vibra- 
tor Power Supplies ideal for aircraft use. 

Standard Power Supply 
Model 601 

A variety of €•£ converters will be available for 
powering light plane radio — from the multiple 
vibrator type mentioned above to the Model 601 
illustrated below. 

Model 601 provides high voltage DC from a 
6 volt storage battery. Light weight and efficient, 
it gives long reliable service. Input: 6 volts DC: 
Output: 225 volts 
DC at 50 ma. 250 
volts DC at 65 ma, 

275 volts DC at 
80 ma and 300 
volts at 100 ma; 

Output Power: 30 
watts maximum. 

Size: 4%x4x6 in. 

Weight: 6 lbs. 
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S ECURE heater in position, plug it into an elec- 
trical outlet, run the exhaust out through the 
side of the plane. That's all there is to it. Now 
your plane has heat . . . even if it wasn't originally 
designed to make provision for a heating system! 

These new Janitrol Portable Aircraft Heaters are 
completely self-contained units, designed for use 
up to 1 5,000 feet altitude. Each model is equipped 
with its own fuel tank, fuel pump, air fan and motor, 
and automatic controls. You don’t have to build 
scoops for ram air on your plane, because both 
circulating and combustion air is taken from the 
interior of the plane. With a 40,000 Btu output 
capacity heater, you have at — 65“ F. outside temper- 
ature, heat equivalent to a ram-operated heater of 
125,000 Btu's, because you don't have to heat up 
great volumes of incoming cold air. This means 
savings in heater size, weight, and fuel consumption. 
And you can have heat on the ground as well as in 
the air because Janitrol Portable Aircraft Heaters 
operate independently of plane engines. 


Your engine refuses to start in cold weather. You 
lift out your heater and direct a stream of warmed 
air around the engine. 

You may operate a helicopter. Six-directional 
motion makes ram equipment unfeasible. With the 
right type and size of Janitrol Portable Aircraft 
Heater no plane motion nor ram air is needed. 

Above all, your assurance of complete satisfac- 
tion is the fact that these Janitrol Heaters operate 
on the same exclusive whirling flame principle 
which has made Janitrol Aircraft Heating Equip- 
ment so outstandingly successful. 

The development of new methods of heating and 
their application to many uses is one of the reasons 
why industry looks to Surface Combustion for 
progress in heating. 

Our Engineering Staff is ready to discuss the 
application of Janitrol Aircraft Heaters for your 
requirements. For more information on the latest 
Janitrol developments, write Surface Combustion, 
Toledo 1, Ohio. 


Think of the Possibilities! 

When you carry passengers you have comfortable 
heat. When you carry cargo you can remove the 
heater and use it for other purposes. 



America'* oldoit and larQCll manufacturer of gat-flred 
industrial and dometllc healing equipment, with more 

and In the application, control and tronifar af heat. 
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• ELEVATOR SERVO MOTOR • C0ty 





PUMP MOTORS • MRIN unding oeir RCTUHOR HOURS • BOOSTER pump rotssS 



A big OK has been given to electrical operation 
of important functions aboard Allied bombers and 
combat planes . . . thanks to the high efficiency 
and dependability of electrical distrib--"on, air- 
craft motors and generators. An important portion 
of rotating electrical equipment is supplied by 
Westinghouse. There are two basic reasons: 

1. Westinghouse supplies a wide range of 
motors, generators, dynamoto'- and actuators. 
Th is equipment has been extensively tested in 
the Westinghouse high-altitude test chamber 
which reproduces accurately the conditions 
encountered by aircraft at altitudes as high 
as 50,000 feet. 

2. The high-altitude brush treatment . . . 
developed by Westinghouse . . . has tre- 
mendously increased brush life in the strato- 
sphere. Under certain conditions ordinary 
carbon brushes wear away rapidly at strato- 
sphere levels, because of the loss of a lubricat- 
ing oxide film on the commutator. Westinghouse 
engineers developed chemical treatments for 
brushes that maintain this lubricating film. 

From combat planes, which engage in dog fights 
at 40,000 feet, to huge bombers which must 
fly at high altitudes for many hours, Westinghouse 
has supplied a varied assortment of rotating appara- 
tus. The experience and skill developed by decades 
of Westinghouse leadership in motor desigi are 
yours today to help solve any motor application 
problem. Call your Westinghouse office, or write 
Westinghouse Electric and Mfg. Co., Lima, Ohio. 


AIRCRAFT MOTORS 
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^VWERA MOTORS • BOMB SIGHT GYRO-MOTORS - BOMB-BAY DOOR COMPRESSOR MOTORS ■ TURRET DRIVE MOTORS - AMMUNITION BOOSTER MOTORS 




Have you looked into this saving 
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List Your Plane, Engine and Propeller^ 
Parts and Parts Distributors In . . * 


Future and Postwar sale of Airplanes, 
Engines and Propellers will depend on 
the quick and easy accessibility of re- 
placement parts and service facilities 
necessary to keep planes in the air. As 
an important contribution to private fly- 
ing and maintenance, list your plane, 
engine and propeller parts and parts dis- 
tributors in Aerolog. the directory of 
plane, engine and propeller parts. 



AEROLOG 

Will Be Placed in Every 
Airport and Flying Field 
In The U. S. A., 



CANADA and MEXICO 



Aerolog is not a magazine or catalog; carries no display advertisements. It is the ONLY 
EXCLUSIVE DIRECTORY OF PLANE. ENGINE AND PROPELLER PARTS. It will contain pho- 
tographs, basic data and parts drawings; complete parts lists and ordering information; 
complete list of official Distributors of Parts for all Planes, Engines and Propellers described 
in Aerolog. 


Now, every airport and flying field operator in the U.S.A., Canada and Mexico can quickly 
locate his nearest distributor of parts for any plane. 


FOR SPACE RATES, RESERVATIONS AND COMPLETE INFORMATION ADDRESS 

AEROLOG — A Directory of Plane, Engine and Propeller Parts 

THE STECK COMPANY 

AUSTIN, TEXAS 



These II. S. Navy Planes Carry 

Collins Autotune Transmitters 



The voice of thousands of Navy fliers 


The Collins ATC Autotune transmitter is 
regulation equipment for most two-place-and- 
larger types of Navy aircraft. It is the military 
successor of Collins airborne Autotune trans- 
mitters which were adopted by several of the 
great commercial airlines years before the war. 
Since Japan struck, the N avy has ordered many 
thousands. In advanced design and rugged 
construction, today’s ATC reflects the lessons 
of war learned in every quarter of the world. 
It is a foretaste of the reliability and efficiency 
to be expected of Collins by commercial and 
private users after victory. Collins Radio 
Company, Cedar Rapids, Iowa; 11 West 42nd 
Street, New York 18, N. Y. 
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IN RADIO COMMUNICATIONS, IT'S 
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Engine Cowl Flap 
Actuators . . . 

Air Associates designs and manufactures engine 
cowl flap actuating systems and delivers, ready for 
installation, complete assembl ies including 1 ightweight 
electric motor with built-in clutch and brake, and 
adjustable limit switches — angle or Tee drives as re- 
quired — flexible shafts — jacks of any length or stroke, 
in correct screw ratio, with proper type of mounting. 
Illustrated is a typical design incorporating features 
found in all Air Associates jacks, assuring efficient, 
trouble-free service — hardened steel scretv with special 
thread form, high strength nut of bronze alloy, positive 
stops to prevent jamming in event of overtravel, rubber 
shock bushings if required . . . When you have a design 
or production problem, remember that Air Associates’ 
long experience and ample facilities can help you to 
solve it . . . Address inquiries to nearest office. 


• A m Associates, me. 
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- r al1 types o 
must be thi 


^^Cighing 18 and 38 tons, respectively, and 
“ ’ by the Tractor Division of Allis- 

ie units are the last word in power 
tractors. Used to haul big 
of terrain, these massive 
thoroughly sealed against 

g Compound Type SS-50, in 
sed to seal all metal joints in 
:o caulk front closure plates, 
bumper supports, and all joints between cab 
roof and side panels. 

Again Presstite Sealing Compounds have 
proven their ability to stand up under 
exacting standards and the hardest 
use — just as they have successfully 
requirements of military aircraft < 

To industry at large, Presstite of! 
engineering skill and specialized ex] 
has developed so many varied typ 
for wartime use. We are ready to w 
and your engineers on any sealin 
problem. Just seni 
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THE CENTRIFUGALLY CAST BORON COBALT ALLOY 

FOR "MIDDLE-RANGE" MACHINING OPERATIONS 


Extensive research in the field of cutting alloys has 
resulted in the centrifugally cast ferrous alloy that 
incorporates the superior Hardness of heat treated 
steel (Rockwell up to C-71) with the "Red Hardness” 
of Cobalt, and the "Wear and Abrasion Resistance" 
of Boron. 

Tools of BORCOLOY cut tough and heat treated 
materials with feeds and speeds greater than those 


ordinarily obtained on "bottle-neck" production jobs 
— particularly so on the special aircraft and ordnance 
materials that present such a challenge today. 

In order to meet these grueling demands with maxi- 
mum efficiency, may we suggest you try BORCOLOY 
TOOLS under your most unfavorable conditions, and 
let their ability speak for themselves to remove more 
metal faster, with finer finish, at less cost per unit. 


GENERAL AIRCRAFT EQUIPMENT, INC. 

Tool Division; South Norwalk, Conn. 

Branch Offices: Newark Detroit Los Angeles Montreal 


AVIATION, May, 1945 



VIATION, May, 1945 






Here's a new clamp that meets the needs ol many industries ... a clamp 
that solves scores of problems quickly and economically! 

The new Diamond G MULTI-CLAMP instantly FITS and HOLDS rubber hosing, 
metal pipe, tubing, cables and other equipment in a vise-like grip. No 
wrench, no screw-driver, no disassembling necessary. The patented worm- 
type self-locking screw assures uniform instant adjustment. Each standard 
MULTI-CLAMP covers a wide range of sizes and adjustments. Continuous 
"gear-action" solid band prevents leakage or unequal pressure at any point! 
Made of fine carbon steel, rust-proof and cadmium plated, the Diamond G 
MULTI-CLAMP meets Army-Navy specifications AN-FF-C 406a. It can be re- 
used many times and is practically indestructible. Mechanically held and 
securely welded ... a double safety feature! For special purposes, various 
types of inserts, extra wide bands of metal, plastic or rubber are available. 
See the MULTI-CLAMP in action. Sample on request. One test will convince you 
... for automotive, hydraulic, pneumatic, electronic, ^ 

aviation, electrical or general plant applications. 

GEORGE K. GARRETT CO., INC. 


DIAMOND O- 
MULTI-CLAMP 


L._J 
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“Calling all helicopters,” may be expected to 
supplement the familiar phrase “calling all cars,” 
postwar. For the helicopter is ideally suited to 
police patrol, traffic, and transportation needs. 

Used for aerial reconnaissance, it can quickly 
spot and overtake fleeing criminals on highways. 
And, when equipped with necessary armament and 
loud-speaker equipment, it could if necessary, cope 
with such criminals, without other police assistance. 

For highway patrol and traffic work, the heli- 
copter is also highly useful. Capable of hovering over 
intersections as well as patrolling congested areas 


and crowded highways, it is ideally adapted to the 
specialized needs of traffic observation and control. 

On riot calls, too, the helicopter might save lives 
by saving minutes. For it avoids the delays and 
hazards of surface traffic, and is easily capable of 
transporting as many as 12 fully equipped men. 

At McDonnell, right now, we’re working to the 
limit of our capacity, to turn out more planes, 
parts, and plastics for war. But when peace comes, 
we’ll be ready to discuss specialized police heli- 
copters ... to help maintain peace and aid in the 
protection of lives and property in your city. 


MCDONNELL (JrtfrnaZum, 

planes • parts • plastics « saint louis - Memphis , 






In cold, catalog language, the Northrop P-61 is "an airplane de- 
signed for the interception and destruction of hostile aircraft in 
flight during periods of darkness or poor visibility.” 

But to many a high-flying Heinie and Jap, this twin-tailed 
beauty with the kiss of death is an unseen nightmare. Her sleek 
blackness blends with the night . . . her sensitive "feelers” seek 
out the enemy with deadly accuracy . . . suddenly, she closes in, 
spitting hell from 20 mm. cannon and .50 cal. machine guns. 

She’s a tough lady, this Black Widow — largest, most powerful fighter ever built. 
And she's more than proved her mettle in darkened skies over every battlefront. 

We at Chandler-Evans feel a kinship with this plane . . . because our fuel pumps 
are among those chosen for use with her huge Pratt & Whitney 2000 h.p. engines. 
And it is the superb performance of planes like this that make every Chandler- 
Evans man and woman determined to keep on producing the finest fuel pumps 
possible — and in ijuanlily. 


CHANDLER-EVANS CORPORATION 

SOUTH MERIDEN, CONNECTICUT, U. S. A. 


SLACK 

WtDOW 



CARBU RETORS 
FUEL PUMPS 
PROTEK - PLUGS 





Itbiil (^oufaut fa* / ?nfat*Mitco*t 


Today, with production on hot die forgings at an all 
time high, many plants have installed these Lincoln 
Systems. The installation is simple and pump can 
be located at a point remote from press if desired. 
Our engineers will gladly make recommendations. 
The coupon at right is for your convenience. 


r — 

„.^navyS 

• 

UNCVLN 

ENGINEERING COMPANY ill 

> 

I 

l 

Jluinlcatin? £quifuM*t THm 

5701 NATURAL BRIDGE AVE., ST. LOUIS 20, MO., U. S. A. ; | 
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The CONE AUTOMATIC MACHINE COMPANY 
sees many 

GOOD THINGS AHEAD 


It is reported that 

Ball bearings, for precision equip- 
ment, are now made with outside 
diameter as small as two milli- 
meters. Science News Letter. 

gel read) with CONE for tomorrow 

The first cotton crop to be har- 
vested entirely by machine has re- 
cently been reported. The result 
seems to be a lower grade of cotton 
offset by reduced cost. Time. 

gel read j .villi CONE Tor I. morrow 

Postwar automobile wheel rims are 
to be wider, or about three-fourths 
of the tire width. National Wheel 
Rim, Assn. 

gel read, wilh C 0 N E for tomorrow 

The combined use of the electron 
microscope and the three-dimen- 
sional vectograph is making possible 
better observation of the structure 
of metals and consequent improve- 
ment of alloys. Dow Chemical Com- 
pany. 

gel read) wilh CONE for tomorrow 

A new product is intended to seal 
the spaces between spot welds and 
make a continuous liquid-tight joint. 
Presstite Engineering Co., St. Louis. 

gel read) with CONE for tomorrow 

A new system of aircraft engine 
lubrication is claimed to supply an 
adequate flow of oil as high as 45,000 
feet. Penn. State College and Sharpies 
Co., Phila. 

gel read) with CONE for tomorrow 

The number of persons employed 
in individual research laboratories 
just about doubled in the ten years 
ending in 1940. G. Edward Pendray, 

Assl. to President, Westinghouse Elec- 
tric & Mfg. Co. 

gel read) with CONE ror tomorrow 

A new process of adding carbon 
black to liquid rubber latex will, it is 
hoped, reduce the cost of tires and 
add to their service. General Tire & 
Rubber Company. 

gel read) with CONE for tomorrow 

It is claimed that one of the new ■■ 
rechargeable flashlight batteries will 9 
outlast 400 of the usual dry cell type. I 
B. F. Goodrich Co. 


A new 4 by 6 foot “tectonic” map 
of the United States shows the com- 
plete geologic structure of the coun- 
try and is said to be the first of its 
kind ever published. American Assn, 
of Petroleum Geologists. 

grl read) with CONE for tomorrow 

A new device called the “Odo- 
graph” automatically makes a map, 
in any scale, of a road while being 
carried in a fast-moving automobile. 
U. S. Army Engineer Corps. 

get red) with CONE ror tomorrow 

A jet propulsion drivS for torpedoes 
has recently been patented. Science 
News Letter. 

get read) with CONE for tomorrow 

A portable electrostatic air cleaner 
is used to precipitate the smoke pro- 
duced by welding. Westinghouse 
Electric & Mfg. Co. 


A manual of instruction in the mak- 
ing of aerial “highway signs” for the 
guidance of aircraft has just been 
published. Civil Aeronautics Ad- 
ministration. 

get read) wilh CONE for tomorrow 

The Combined British Astronauti- 
cal Societies have designed a “space 
ship” in which they propose to send 
three men to the moon in about 48 
hours. Electronic Markets. 

get read) with CONE for tomorrow 

An automobile manufacturer is al- 
ready planning the assembly-line 
production of helicopters. Nash- 
Kehinator Corp. 

get read) with CONE for lomorrow 

A new material for shoe soles is said 
by the maker to be lighter and more 
durable than leather and resistant to 
oil and water. B. F. Goodrich Co. 

get read) with CONE for thmorrow 

More than 80,000 farmers obtained 
government priorities to electrify 
their farms, in 1943, as a means of 
increasing food production. The 
1944 total will probably reach 120-, 
000. EMPIC No. 8. 


Thi s machine cuts 
its own weight 
in metal in 
four days 


To produce the part shown, 6 pounds < 
chips — over a sixth of a ton of metal per hour — we« 
removed from WD1314 bar stock. 






CONE 


AUTOMATIC MACHINE CO., INC. * WINDSOIl, VERMONT, U.8. A. 
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LANDING GEAR... 

tough as steel, soft as air/ 


Heat treated, alloy steel gives Aerols* super strength 
to withstand the terrific impact of landings. Yet their 
rugged cylinders are filled with soft, resilient air 
which, together with oil, effectively cushions and 


Pioneered and perfected by Cleveland Pneumatic 
almost 20 years ago, Aerols are an established aircraft 
advancement — their reliability has been proved on 
every size of plane, in every climate, on every terrain. 


THE CLEVELAND PNEUMATIC TOOL CO. 

AIRCRAFT DIVISION • CLEVELAND 5, OHIO 

Help Finish the Fight! Buy MORE I Par Bonds and Stamps ! 
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WELD "DIFFICULT" 
METALS 

QUICKLY AND 
UNIFORMLY 


- WITH THE NEW 
G-E INERT-GAS-SHIELDED 
ARC-WELDING PROCESS 


If your production depends upon 
the fabrication of aluminum, mag- 
nesium alloys, stainless steels, inconel, 
copper, cold-rolled steel, or other “hard- 
to-weld” metals or alloys, you will find 
that this new welding process offers un- 
limited possibilities for increasing both 
the rate and the quality of your output. 

Welds of these “difficult” metals 
made with an arc that is shielded by 
either helium or argon are strong and 
excellent in appearance, and are gen- 
erally made without flux. 

During G.E.’s extensive research and 
testing of this new process, special 
methods and equipments were devel- 
oped for important war jobs which 
included: 

The welding, without flux , of alum- 
inum as thin as 0.040 inch and as thick 
as 1/2 inch. The welding of copper end 


rings and rotor bars for induction mo- 
tors, copper backing for X-ray tubes, 
stainless-steel water jackets for elec- 
tronic tubes, aircraft exhaust manifolds, 
magnesium ignition harnesses, and the 
welding of fernico to steel for elec- 
tronic tube seals. 

If you have important war jobs that 
could be turned out faster and to higher 
standards when welded with this new 
G-E inert-gas-shielded process, we can 
now supply you with light and heavy 
manual electrode holders, and automatic 
welding heads for use with either helium 
or argon. Both of these gases are now 
readily available. 

Get in touch with your G-E welding 
distributor for recommendations as to 
the inert-gas-shielded equipment and 
methods best suited for your production 
needs — or write General Electric Com- 
pany, Schenectady 5, N. Y. 


GENERAL 



ELECTRIC 
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FEDERAL'S INVERTER FAILURE RELAY 

In a B-29 high over Tokyo ... or a Clipper winging across the 
Atlantic— an instrument panel lamp flashes timely warning of 
a-c power failure. 

This is the job done by Federal’s Inverter Failure Relay . . . 

always on the alert, providing a constant check on 
inverter operation. Highly sensitive, this compact 
unit responds to line variations as low as one volt. 
Here the specific need was for an accurate relay 
to operate on an a-c line. Federal engineers sup- 
plied the answer with a Federal Selenium Rectifier 
and a sensitive d-c relay. 

This is another example of Federal engineering 
ingenuity, the kind of ingenuity you need to solve 
your rectification problems — particu- 
larly in the new higher frequency 

Look to Federal for the best in Sele- 
nium Rectifier equipment, first in 
tnd slumlord for industry. 


Federal Telephone and RadiaCorporation 
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How one aircraft manufacturer obtained 
fast A accurate production flow tests! 

A production bottle-neck was broken when 
instantaneous flow readings of hydraulic 
pump capacities were accurately obtained. 


A manufacturer of hydraulic pumps for air- 
craft was laboriously testing the capacity 
of his finished pumps by means of weigh 
tanks because every flow meter that he 
knew about showed an unallowable error 
when the viscosity of his hydraulic test oil 
changed. Then he visited a large AAP air 
base and saw them using a Stabl-Vis rota- 
meter for checking hydraulic pumps. He 
was amazed to see the speed with which 
pumps could be tested with it, and was really galvan- 
ized into action when he also learned that the meter 
was immune to viscosity and density changes in the 
Servo oil being used. 

He arranged to test a Stabl-Vis rotameter in his own 
Plant, and it performed so well that he immediately 
equipped all of his test stands with this meter. He now 
obtains instantaneous, accurate flow rate readings, and a 
production bottle-neck has been broken because of the 
time saved in testing his finished product. 

He later used the Stabl-Vis meter to do the research 
work on a new and vastly improved pump. The com- 
pleteness and accuracy of his performance data helped 
him to accomplish his development work quickly and to 
get prompt acceptance of his new unit. 



How the Stabl-Vis Operates 


The Stabl-Vis rotameter is an area-type 
meter, using a precision tapered tube and 
free-moving float. The patented Stabl-Vis 
float has a scientific shape, designed to 
change sinuous flow to turbulent flow, with 
the result that viscous drag on the float 
body is overcome. It can also be made of 
materials that cause it to compensate for 
changes in fluid density. The sketches show 
the sinuous flow obtained with the old 
style plumb-bob float and the turbulent flow given by 
the Stabl-Vis float. The curves in Chart A show that the 
old style plumb-bob float introduces a calibration error 
of over 80% in going from water to oil of only 224 
S.S.U. With the Stabl-Vis float, the curves for these 
two fluids are identical, proving that the change 
in viscosity has not affected the Stabl-Vis calibration. 

Because of this remarkable characteristic, there are 
now thousands of Stabl-Vis meters in daily use, in- 
stalled in aircraft manufacturing plants all over the 



world. They have been used to measure every con- 
ceivable fluid for aircraft services, including gasoline, 
diesel fuel, kerosene, “lube” oils, hydraulic fluids, cool- 
ants, oxygen, air, nitrogen, welding gases, inert atmos- 
pheres for heat treating furnaces, de-icer fluid, freon, 
water injection, blow-by gases, etc. The Stabl-Vis 
rotameter is obtainable as a direct or remote reading 
meter for use on the ground or in the plane. It may be 
flow rate indicating or recording or recording auto- 
matic-controlling. Integrators to give total flow are 
also available. 

The Stabl-Vis rotameter theory is completely and 
interestingly told in our technical bulletin 98-Y. The 
various types of Stabl-Vis meters made especially for 
aircraft are described and well illustrated in bulletin 
63-G. Aircraft engineers are welcome to these two 
catalogs without obligation — please write on your 
Company letterhead. Fischer & Porter Co., 305 
County Line Road, Ilatboro, Pa. 
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Bunting Cast Bronze Bearings have endless variety 
—stock or special, simple, complicated, standard or 
precision, usual, unusual — Bunting alloys or your 
own. Look to Bunting for your bearing specifica- 
tions of tomorrow. The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Warehouses in principal cities. 


NGS ☆ BUSHINGS ☆ PRECISION BRONZ 





Jack sJJeintz 

C^tiettr/iot v>/n/ 


war wouldn’t wait — it has never waited — and today it’s 
than ever. That’s why, in the earliest, darkest 
of Americans at Jack & Heintz set their sights 
production of vital aircraft equipment — and will keep 
there to the very end! 

As the fighting turned slowly in our favor and now . . . 
island by island . . . mile by mile . . . draws closer to the enemy 
homelands, the tempo goes up and up and up. Doubled, 
trebled, quadrupled production assignments roll in . . . 
and the equipment rolls out at the same pace. Laboratory- 
precision products never before turned out in more 
than a few score are streaming to all fronts by the tens 
of thousands. 

As a result of this intensive manufacturing experi- 
ence, Jack & Heintz is today a group of several 
thousand time -conscious, production -minded people 
who have packed years of experience and know-how 
into months — broken all records in mass production 
of precision equipment — and kept faith with or beaten 
every deadline ever given them. 

Just as this organization has kept pace with war, so 
it can help you in peace. For postwar competition won’t 
wait, either — and the manufacturer who gets to market 
with enough . . . on time . . ; and right will 
head the field. 
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YOU GET THESE 

ADVANTAGES 

IN HARTWELL 
STAINLESS STEEL 
SWAGED TERMINALS 


1 Shank tensile strength well in excess of 
breaking strength requirements. A new 

manufacturing process developed by Hartwell is 
turning out higher tensile strength terminals. 
Under the pull test, distortion is below speci- 
fication allowance. 


2 Improved swaging qualities. The process by 
which the tensile strength of the shank of 
Hartwell terminals is increased also safeguards 
their swageability. 


3 Concentricity kept well within blue- / /TS \ 
print tolerances. Uniform wall thick- 
ness is maintained for the full length of the 
swaging end of Hartwell terminals. This assures 
perfect swaging and eliminates the danger of 
cable or terminal failure due to uneven stresses. 


4 Carefully maintained thread tolerances. 

Automatic threading equipment, plus 100% 
inspection, assures a perfect thread, so essential 
to these highly stressed parts. 


5 Protection from our production line to yours. 

Hartwell stainless steel swaged cable termi- 
nals are packaged in die-cut cartons for protection 
in transit, for quicker and easier handling in the 
stockroom and at your swaging machines. On 
your next order, be sure to get the terminals that 
are made right and shipped right! 

6 Complete line. Hartwell terminals are avail- 
able in the following series: AN 667, 2-10, 
inclusive; AN668, 2-10, inclusive; AN669.2-10, 
inclusive, shorts, longs, rights and lefts. We also 
make terminals to your own drawings. All termi- 
nals are passivated by the hot process, and meet 
AN-T-2b specification.This specification enables 
you to take advantage of the superior quality 
of stainless steel terminals and use them with 
stainless steel, carbon steel cables, or wire rope. 


*o 
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• Waldos Truarc expands or contracts without 
distortion and without permanent set, fitting tight 
all around the groove. It offers Important advantages 
over shoulders, nuts, collars, etc., for all thrust-load 
fixings In shaft and housing applications. It saves 
space, weight, assembly time and machining costs. 

• Waldes Truarc presents a significant advance in 
retaining rings, well worth your thorough Investigation. 
IVe will gladly furnish samples and full data for 
tests, upon request. 
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BA TTL E 
COMPANION 

and comes, bringing tools to turn the tide of bottle. 

flies, carrying vitally needed men, weapons and fuel . . . 
battle companion to bombers, tanks and ships . . . 
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Fast, versatile and accurate, Barrett 
Brake Service Equipment eliminates 
every hazard arising from faulty brakes, 
makes lining last longer, cuts mainte- 

Either portable or stationary, the Brake 
Drum Lathe machines, grinds and hones 
to mirror finish the toughest, hardest 
drums regardless of size, with the tires 

Simple to use, light in weight, the Brake 
Pokier adjusts any brake assembly for 
clearance and faultlessly tailors for 
perfect shoe-to-drum contact — right on 
the landing gear or in the shop . 
Producing a precision job every time, 
Barrett Brake Service Equipment is an 
indispensable money-and-time-saver for 
every aircraft maintenance shop. Used 
by commercial air lines, the Armed 
Forces throughout the world, car factories, 
dealers, and leading service organiza- 
tions everywhere, Barrett Brake Service 
Equipment is a "must" where hazard- 
proof brakes are vital I 
Write for catalog and complete in- 
formation now I 
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The G-E 400-cycle, 
S ingle-P hase | 

airr.raft transformer^ 


P This lightweight, compact trans- 
former provides an efficient method 
of operating 6-volt aircraft instru- 
ment lamps, such as the Mazda 
328 midget. Its output capacity 
allows the simultaneous operation 
of 25 such lamps at full brilliancy. 
Two types are available: one with 
taps and one without. 

The secondary voltages of the 
unit with taps are: 6, 4.8, 3.94, 
3.27, 2.78, 2.27, and 1.74. Each 
voltage reduction approximately 
halves the previous candlepower 
output of the lamps. Thus a pre- 
selection of light level is possible 
— ranging from a very low candle- 
power to full lamp brilliancy. 


Output: 30 va at 6 volts 
Lightweight: 1 pound 
Small: 2 1/4 by 2 5/32 by 
3 3/16 inches 

The unit not provided with taps 
has a 6-volt secondary. Any de- 
sired light level can be maintained 
(within the transformer’s rating) 
by using a potentiometer to vary 
the transformer voltage smoothly. 

These new transformers are de- 
signed to resist moisture, heat, 
vibration, shock, and corrosion. 
They will operate successfully at 
any altitude, if sufficient ventila- 
tion is provided. 

For further information ask for 
Bulletin GEA-4412. Or, for data 
on our complete line of aircraft 
transformers, write for Catalog 
GEA-4238. General Electric Co., 
Schenectady 5, N. Y. 


IMPROVE AIRCRAFT 
ELECTRIC SYSTEMS 
WITH THESE G-E 
TRANSFORMERS 



□ 


GENERAL & ELECTRIC 


FOR THE WAR 
PLANES OF TODAY and 
THE COMMERCIAL 
PLANES OF TOMORROW 
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A dynamic contribution to the field of hydraulics, Electrol’s Unloading Valve 
maintains working pressure in the hydraulic system of military aircraft. Designed 
for installation in very small space, the valve is astonishingly light and compact 
(actual weight of 6 gal. per minute valve, i lb. 3 oz.; 16 gal. per minute valve, 
1 lb. 11 oz.). The Electrol Unloader assures dependable operation at tempera- 
tures from 65° below to 160 above. 


LLECTRDL 
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strength and dependability, along with 
maximum savings in weight. 

American Magnesium engineers are old 
hands at weight-saving. They will gladly 
help you employ magnesium to best advan- 
tage in cutting oil needless pounds. Write 
Aluminum Company of America, Sales 
Agent for American Magnesium Products, 
1713 Gulf Building, Pittsburgh 19, Penna. 


Add a passenger by 
saving weight with 


Make a five-seater out of your four-seater 
plane! No radical changes in design are 
needed. Just take out unnecessary weight by 
using magnesium. 

There are plenty of places where this 
can be done in tomorrow's personal planes 
... in doors, seats, oil tanks, wheels, instru- 
ment panels, and many accessory parts. 
Magnesium alloys will give the required 


MAGNESIUM 


PRODUCTS 


AMERICAN MAGNESIUM 


• I D I A R V O I 


CORPORATION 


OF A I 


aviatio: 



t R I C A 1 ’ 


• Simple, rugged construction withstands shock 
and vibration 

• Extremely sensitive, rapid action 

• Utterly dependable under all conditions 

• Wide variety of types for every application. 

FOR BETTER AIRCRAFT CONTROLS 
WE ARE THE " PERSONS " TO SEE 


L. M. PERSONS 


CORPORATION 



T JtF' I I’s an exclusive Socony -Vacuum development 
...result of 12 years’ research in catalytic cracking. 

2W It represents a $90,000,000 investment in new 
refineries and equipment... a $2,000,000 expenditure 
for research during the past two years alone. 

Z4# Fuel with this super power is flowing from 19 


Mobilgas • Mobiloil 




from new aviation Mobilgas! 


TUNE IN "INFORMATION flEASE"— MONDAY EVENINGS, 9:30 E.W.T.— NSC 
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POWER TO WIN 



“Grasshoppers” Over Manila 

“Grasshopper” planes again made headlines when 
General Douglas MacArthur triumphantly marched back 
into Manila. In the skilled hands of versatile American 
pilots, these highly maneuverable. Continental-powered 
planes were first over the Philippine capital to spot 
artillery and fortifications. 


The startling and brilliant feats of these “Grasshoppers” 
in many capacities are almost incredible. 



Continental Red Seal Power the Power to Win is 

also contributing much as the motive force of Tanks, 
— Tank Destroyers, Amphibians and many more types of 
vital fighting equipment on all fighting fronts. 
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f oilute is \ us ' 0 s '' mP ' 0 "' 

■ w— Uavid Lloyd George, the man 


Lloyd George, 1 
who turned the tide of World 
War I, gave to postwar planners 
the secret behind that turn. 

In his “War Memoirs” he 
wrote that when the war was 
handed to him at the end of 
1916 the fortunes of the Allies 
were at their lowest ebb. 

That is history . . . but what 
he found to be the cause and 
the cure is as fresh as though 
written to guide the strategy of 
today’s business planners. Says 
he: 

“Two failures on key ques- 
tions had completely trans- 
formed the military position 
to our disadvantage. The first 
1 was the failure to realize that 
' this was a war of machinery 
. . . and we had neglected to 
improve the Allied equip- 

This proves he was a good 
business man to make that dis- 
covery . . . and a better man 
to ACT before it was too late. 

Neglecting to improve equip- 
ment, and production, and cost 
is the surest road to the valley 
of any business curve. 

... But for climbing out, and 
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LINCOLN 
"PLANEWELD" 
...the key to 
better aircraft 
at lower cost 

Users report that this Lincoln Elec- 
trode improves the welding of SAE 
4130 and X4130 steel these ways: 

Simplifies arc handling . • • Quiet, 
smooth arc . . . easy to start and 
easy to maneuver. Extremely stable 
even at very low current values. 

Gives excellent fusion ■ • • Gets into 
corners. Washes up well on sides of 
joints. Makes extremely smooth, 
sound welds. 


*» 


"IMPROVEMENT... the key,” & w 


LOOK, how recourse to Lincoln 
welding improves aircraft fabrication: 


Full details and procedures given in the "Weldirectory,” Bui. 402. Free on request. 


THE LINCOLN ELECTRIC COMPANY 


Ctmeooccoo y/ie<Ueo7 naZcovx£ recourse 


ARC WELDIJVG 
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CONCENTRICITY 


Borolon and Electroion G 
run truo and smooth without strain or 
exactness is basic in Abrasive Company manufacture 
Typical of the accuracy maintained in every phase of 
production are the tests which check grinding wheels 
for concentricity and parallelism. To obtain running 
balance necessary for accurate grinding, bores must 
be exactly centered in true circular wheels of uniform 
thickness. From the selection of raw materials, and 
the manufacture of abrasive grains on through every 
stage of production, constant laboratory control with 
countless scientific tests and inspections govern Abra- 
sive Company quality. 


The illustration shows how Abrasive Company Grind- 
ing Wheels are " truth tested " with micrometer gauges 
on lace and sides lor concentricity and parallelism. 


There is a Borolon (aluminum oxide) or Electroion 
(silicon carbide) grinding wheel, mounted point or 
wheel to meet the selective service requirements for 
grinding, cutting, snagging and finishing every type 
of material. Abrasive Company distributors carry a 
wide variety of wheels and can be helpful in recom- 
mending grains, grades and bonds to produce the 
best results for specific grinding jobs. 


ABRASIVE COMPANY • PHILADELPHIA 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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As shown by their exclusive use on high per- 
formance military and commercial aircraft, 
selective rpm constant speed propellers have 
superseded other types. They permit maximum 
utilization of available horsepower and opti- 
mum aerodynamic propulsive efficiency. 

Only the unique operating principle of the 
ISO-REV Constant Speed Propeller inexpen- 
sively brings the many advantages of true con- 
stant speed operation to the personal airplane. 
Its application is equivalent to the installation 
of a larger engine and extra fuel tanks. 

A booklet describing the principle of ISO- 
REV operation is yours for the asking. 


I 


AIRCRAFT SPECIALTIES DIVISION 



THOMSON INDUSTRIES, INC. 


Forme, 1 7 Named: ZIMMER -THOMSON CORPORATION 

29-05 Review Avenue , Long Island City 1, New York 
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“The pause between war and peace— Aviation’s opportunity” 

by Captain e. v. ricken backer 

President and General Manager, Pastern ■ Hr Lines, Inc, 


"tUST AFTER THE WAR, there will be a transition bc- 
J tween two air ages — in which our war-built aviation 
industry can potver-dive into a blackout or be airborne to 
new heights of peacetime opportunity. That’s the lime to 
guard against taking a grasshopper’ s-eye view oj our 
resources of trained airmen and manufacturing techniques. 

"Then our airline planners should look far ahead. An 
interdepartmental government board consisting of represent- 
atives of the Army, Navy , State Department. Post Office 
and other agencies might do well to investigate overseas air 
facilities built by America during the war. And a unified 


Army and Navy Transport Command should continue this 
country’s air operations, carrying not only military, relief, 
rehabilitation personnel and cargo, but also commercial 
passengers, mail and express. 

"A large part of the 3,000,000 Army and Navy-trained 
pilots, mechanics, navigators, meteorologists , and other 
specialists could thus remain employed in their chosen field 
until the private aviation industry could absorb them. The 
future of tltf.se men and women, and millions more, de- 
pends on how fast private aviation and government agencies 
move — in this breathing spell between war and pence.” 


Best and quierkest way to turn Aviation's war-l»orn advances 
into peacetime progress is to sell tbetn first to America's 
"test-pilot** market — the thousands of air-minded men and 
women who already own and fly planes, the executives who 
travel regularly by air. the shippers who use air transport. 

The charter members of this ” test-pilot ” market arc listed on the 
circulation galleys nf TIME. For TlME’s 1,178,009 families arc 
aviation's lop postwar prospects. (And 211,000 TIME families have 


one or more mcmltcrs in The Air Corps who will air-condition 
them cVcn more, come the peace.) More Ilian 22,000 Tl.\IE readers 
own or have owned a private plane; more than 100.000 say they 

passengers are reading TIME. For wherever air-minded people 
fly- TIME Hies too. And TIME is their favorite magazine by a 
margin of 7 to 1 over the runner-up. 
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FLEX-O-TUBES in the vaunted Curtiss-Wright 
Helldiver withstand the terrific strain of dive- 
bombing runs and help to provide the extra 
measure of reliability that has made the Navy's 
air wing the scourge of enemy fleets. 

Vibration-proof, highly flexible, and durable 
under all conditions of temperature and humid- 
ity, Flex-O-Tubes have proved their superiority 
in victorious Allied aircraft, automotive equip- 
ment, and construction machinery. 


Let Flex-O-Tube Engineers, with many years of experience in designing hose assemblies for specific 
applications, assist you in your wartime and postwar problems. 


E at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO ■ FORT WORTH 
LOS ANGELES • NEW YORK 
SEATTLE - TORONTO, ONT. 
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The Strangers 

It happened in France the other day. One of the 
bitterest ironies of our age of war ... An American soldier — 
whose father had died in Flanders' fields without ever 
seen his infant son — gave his life for the future of an 
infant son he in turn had never seen. 

Three generations of strangers . . . and now what of the 
generation? Will this child, too, grow up to inherit all 
the mistakes, the weaknesses that go to make up war? 
What is it that his father and his father's father 
died for? 

off the solemn aphorisms about not 
and we'll build a bright new 
to his unknown father. But it 


our Air Forces will be twice the size of all others 
— our manufacturing productivity will equal half the 

and if we can't make jobs building houses for our sons to live in as well 
as by building tanks for them to die in — then God help us! 

Today, the engineers of the basic machine tool producers stand ready to help the 
men of government and of industry to plan now for reconversion to a 
strong and prosperous America. 

One of these is a Bryant man. We urge you to call him in today, fortime is running out! 
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Then, considering the large quantity, early 
delivery and precision required, we all. agree 
.wit's a job for Aeronautical Products *> •> 


fpHERE ordinary thinking stops. Aero- 
nautical Products’ engineers begin. Where 
normal precision techniques leave off. 
Aeronautical Products’ exceptional ma- 
chining methods take over. It’s only 
natural, then, that our mammoth capaci- 
ty, engineering genius and creative skill 
developed long before the war and now 
devoted to total war output, will give us 
continued Leadership in the peacetime 
production of precision parts for every 


purpose. . . . Here in one organization 
with two great plants, is the complete 
precision parts picture . . . from creative 
engineering through all phases of manu- 
facturing. So if you, too, are looking 
ahead, now would he a good time to 
solve your peacetime parts problem. Our 
Executive Sales Office will gladly mail 
you interesting facts on our plant facili- 
ties and equipment. Chances are, we 
have the answer you’re searching for! 






• Make ownership of a safer sturdy 
Aeronautical Products Helicopter a "musl- 
in your personal postwar plan. You'll 
find you can afford one! 


flEROnA UTI CAL PRODUCTS, Inc. 


DETROIT PLANT 
and Administrative Offices: 
18100 Ryan Road, Detroit 12 



OHIO PLANT: 
oshington Court Houie 
Ohio 
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UNIVERSAL HOSE CLAM 


Users of Marman Universal Hose Clamps report they are 
cutting installation time as much as 50%. Reason: tools 
or special adjustments are unnecessary with these flexible, 
high tensile stainless steel clamps. They’re light and strong, 
can be used over and over without efficiency loss. No safety 
wiring required because of Marman’s exclusive swivel- 
action nut. Non-slipping band conforms to hose contour, 
clamps irregular shapes with equal efficiency. Three s 
handle hose diameters from Vs" to iVs" O.D. (AN748-22 
to -114 inclusive). Write today for new folder, Series 820. 
Marman also makes other types of clamps, including the popular 
Quick-Coupler, in both stainless steel and aluminum alloy, in a com- 
plete range of sizes and shapes to fit any convex surface. 
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T IME savings of more than 
■*■70%, already achieved by 
Morrison Metal Stitching in 
many war industries, wifi be 
possible in a far broader field 
when peacetime production is 
resumed. 

Postwar manufacture related 

heating and ventilating equip- 
ment, prefabricated houses, 
washing machines, furniture, 
farm implements, luggage, air- 
craft or any product involving 
fastening problems, is in line 
for radical new economies 
through the Morrison method. 

One outstanding example of 
the advances made in Morrison 
equipment is the Morrison Air- 


craft Metal Stitcher, a heavy 
duty machine tool. Previously 
this stitcher produced only a 
flat-type stitch, but new design 


curved-type stitch as well. 
Furthermore, this double-effi- 
ciency machine is built to with- 
stand the heaviest service, year 
in and year out, with a mini- 
mum upkeep cost. 

Tests in America's leading 
aircraft laboratories have won 
approval of Morrison Industrial 
Stitching for all secondary and 


Write for Folder A-55. 


We also manufacture a complete line of book. 


MORRISON 

STITCHERS 



STRONG ARM SQUAD 
TOR PILOTS 


Power Units. Controls 

craft equipment. The') 
tried and proved m 
planes under the ti> 
of war. 
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The A-2 6 Invader, its great all-round per- 
formance, its success, and the terror it 
carries to our enemies, is the result of all 
the accumulated experience Douglas has 
obtained from its many superb airplanes. 
The Marquette Bombardier Wiper you 
see at the right is standard equipment 
on this plane. The successful installation 
of this wiper on the A-26 is the result 
of our considerable experience. 

We have made over 170 different models 
of aircraft wipers since 1941. These 
have been in use all over the world, — 
under all kinds of conditions, and on 
many different airplanes. 


I ICiJlCdJLPJXP. METAL PRODUCTS CO. 




In world-famous American-made Amphibian 
Trucks, or "Ducks", so effective in landing 
operations, Bower Roller Bearings carry the 
rolling load. All over the globe Bower Roller 
Bearings are serving in the great war 
machine of the 
Allied Nations. 

TllerIearinTI 





Cherry Blind Rivets do make easy riveting — simplify difficult 
airframe jobs — offer you outstanding advantages over other 
fasteners. They are the right rivets for your tough jobs . . . 
and here are a few of the reasons why . . . 

The patented stem pulling head makes gun engagement 
easier — allows use of small, easy-to-handle guns — makes it 
easier to get at tough spots. 

The enlarged plug section in the stem forces maximum shank 
expansion — enough to meet all normal manufacture and re- 
pair conditions without size-drilling or reaming. 

Generous grip length tolerances allow variations to .064". 

These are only a few reasons why Cherry Rivets are right 
for your tough jobs. Why not let us tell you more? 





COMPLETE POWER PLANT ASSEMBLIES FOR 

MILITARY AND CIVILIAN AIRCRAFT 





/s 


Waste- 

Sova-Kote 
Metal 


There’s a correct 
S/V Sova-Kote to meet 
your specific requirements. 
Stop Rust Before It Starts! 
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A Place 

in the Sky . . . 


For nearly a third of a century Berryloid has 
been the standard in aircraft finishes. Through 
two wars Berryloid research and development 
have blazed new trails in perfecting better, tougher, 
more weather-resisting finishing materials. This 
pioneering has resulted in advancements that 
have made the Berryloid mark of quality known 
and appreciated all over the world. 


The fact that Berryloid is the most widely known 
and used line of aircraft finishes, in war and 
peace, is a tribute to a record of outstanding 
achievement ... to Berryloid’s place in the sky. 
Battle-tested, weather-tested, Berryloid finishes 
will add color, longer life and greater durability 
to helicopters, jet-propelled aircraft and commer- 
cial and private planes of the future. 


BERRYLOID 

AIRCRAFT FINISHES 


Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON . JBRSBY CITY ■ CINCINNATI • CHICAGO • ST. LOUIS ■ INGLEWOOD, CALIF. • MONTREAL . WINNIPEG • TORONTO 
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It’s Just A Case 

of Making the Right Connection 



IF YOUR PRODUCT requires 

★ WIRING HARNESSES it CABLE ASSEMBLIES 

★ BONDING JUMPERS it CABLE orTERMINALS 

- - you'll find WHITAKER a dependable source 


You can save time and money by having Whitaker 
produce the cable assemblies required for your prod- 
ucts ... In turning your wiring jobs over to us, you are 
making the right connection for quality merchandise 
made to exacting specifications, and when 
your men install the completed assemblies, 
they will find every lead and terminal pro- 
perly positioned for the right connection . . . 

You win both ways . . . Furthermore, you will 
find your production costs reduced as the 


i M 

wpf 


result of utilizing our specialized facilities. You get 
full benefits of our 25 years of experience, our ample 
production facilities, skilled manpower, and the scon- 
es resulting from our use of modern methods and 
special equipment. 

In addition to an engineered wiring serv- 
ice, Whitaker also offers a quality line of 
standard cable products. 

Write for latest catalog, and complete 
information. 


WHITAKER CABLE CORPORATION 

General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 
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TO ± .000025" WITHOUT PRE-SELECTION OF PARTS 


Accustomed to thinking of tolerances in "tenths”? 

Then you can readily appreciate the problems overcome in 
mass-producing this gear-driven metering pump, where vital 
dimensions must be held, not just to ten-thousandths of an 
inch, but to "quarter tenths"! 

Consider these "musts": undeviating accuracy of the gear 
teeth... precise thickness and concentricity of the gears them- 
selves... uniform gear-chamber clearances... four holes in the 
side plates located, ground and exactly spaced on a perfectly 
straight center line... lapping to ±.000025". Add to this, 
strict interchangeability of parts. 

Do you wonder that leading engineers frowned on its prac- 
ticability in mass-production... had discarded the principle 
of the geared pump with an "it can't be done”? 


But W. H. Nichols and Sons is doing it. Engineering its 
production so that strict interchangeability is possible with- 
out pre-selection of any of its parts, Nichols has produced over 
400,000 of these pumps and is still at it. Called "the most accu- 
rate assembly of commercial parts ever produced" this pump 
is essential equipment today in 95% of our rayon plants. 

You may never need a rayon pump. What you may need is 
the ability that made it. The same Nichols engineering skill, 
mass-precision methods and production facilities that went 
into the successful development of the Rayon Pump can be 
your answer to an equally difficult manufacturing problem. 

Perhaps you have shelved a good idea that "couldn't be done 
right!' Then it's the job to discuss with "Accurate” Nichols. 
W. H. NICHOLS & SONS, WALTHAM 54, MASS. 



Accurate' 
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For quickly finding detailed specifications on 405 Aircraft Motors, turn 
the pages of this Emerson-Electric Aircraft Motor Engineering Data 
book. ... If you haven’t a copy, send for it immediately. It lists Aircraft 
Motors with ratings from l/200th to 6 H. P.— Full-load standard speeds 
from 1750 to 7500 r. p. m.— Weights from 17 oz. to 23 lb.— Full-load 
amperes from 0.9 to 290— Reversible or unidirectional rotation— PLUS 
numerous modifications of speeds, mountings, drives, and couplings^ 
To help you with any special Aircraft Motor application problem, 
a competent sales engineer from your nearest Emerson-Electric sales 
office is available for consultation. 


Detailed Specificational Data 
on 405 Aircraft Motors 



THE EMERSON ELECTRIC MANUFACTURING COMPANY 

ST. LOUIS 3, MO. 

Branches: New York • Chicago • Detroit • Los Angelas • Davenport 



405 Emerson-Electric Aircraft Motors Developed from 5 Basic Frames 


EMERSON: e&S ELECTRIC 
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APPLIANCES 



Major Improvement 


IN EXHAUST MANIFOLDS 

THROUGH NEW PARTS OF 


ni-resist* 


An improved exhaust 


assembly 
sloped by 

Ryan Aeronautical Company prevents 
the transmission of engine vibrations 
through the manifold to the air frame. 
A collector ring receives the exhaust 
from the cylinders through stainless steel 
connecting tubes having “ball and socket” 
joints employing Ni-Resist balls. These 
flexible joints permit mounting the mani- 
fold onto the air frame. 

sockets provide for the flexibility and free 
movement of the parts of the joint as- 
sembly and prevent leakage of the heated 
exhaust gases. 

The alloyed balls adopted by Ryan sev- 
eral years ago and since employed in 


fluences involved in this application. 
Both stainless steel and Ni-Resist are for- 
tified with Nickel. Nickel imparts strength, 
toughness, hardness and resistance to 
heat and to corrosion. When you need 
a metal with extra qualities . . . think of 
Nickel . . . consult us on the use of Nickel 
or its alloys in your products or equip- 
ment. Send details of your problem for 
our recommendations. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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To plan the exhaust. 
aiTresuK m be«er a 


HE DESIGN STAGE 

means lower weight, better performance 

he original design for the air- 
ly engineering time, brings reduction in weight, 
lance. In a typical instance a Ryan manifold 
design saved forty-eight pounds in the weight of a military transport plane. 
By planning with Ryan during the design stage, the type of manifold 
— j — 1 — - J *o your specific requirements can be 

Whether planning to use Ryan ball and socket type or slip- 
joint type manifolds, let Ryan work with you in the design 
stage. You will obtain a superior product and maximum 
performance, and, in wartime, lower weight; in peacetime, 
bigger payload. 


NAVY FIGHTING PL. 
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SOME POINTS OF INTEREST 
|l TO MACHINISTS 




You can get faster cutting speeds, longer tool life, better surface 
finishes and generally increased production if your choice of cut- 
ting oils is made with these thoughts in mind .... 



1 Be sureyou select a cutting fluid which 
keeps the tool cool and which possesses 
the right chemical affinity for the metals 
you are working. 



2 Proper cooling is important because 
the fluid then helps prevent the thermal 
distortion which causes uneven surfaces 
and inaccurate final dimensions. 



3 Buying fluids with proper lubricating 
qualities and stability means reduced 
power consumption, wear and heat gen- 



<4 The right cutting fluid helps provide satisfactory chip for- 
mation and washes away the chips, (particularly desirable 
in hack sawing, milling, grinding and deep hole drilling). 


The final point to remember is to buy Red Line 
Cutting Fluids. For Red Line Cutting Fluids give 
you ajj these qualities. That's because each fluid 
is from a carefully developed formula based up- 
on extensive research and practical experience 
in the machinery industry. So for safer, better 
production, join the hundreds of shops that use 
Red Line Cutting Fluids. To get a supply, simply 
phone your local Union Oil representative or 
write Union Oil Company, 617 West 7th Street, 
Los Angeles 14, California. 


RED LINE 
CUTTING 


FLUIDS 
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Design for a Machine Tool 

by PARKER 


Consider this as an example of the 
many types of machine tools that arc 
designed to use tubing systems for 
hydraulic control and for lubrication. 

When a machine tool tubing in- 
stallation is designed in conformance 
with sound Fluid Power Engineering 
principles it will: 

(1) Allow the closest practicable 
approach to perfect streamline 
flow which in turn will reduce 
to a minimum the capacity and 
pressure requirements on the 
power source and give a better 
response to control through- 
out the entire system. 

(2) Permit the efficient use of 
available space ... no matter 
how cramped this space may 


be . . . and still provide a sys- 
tem that allows unobstructed 
service and maintenance on all 
component units of the system. 

C3) Reduce the number of joints 
and connections to a minimum 
. . . each one tight, leakproof 
and able to withstand exces- 
sive abuse, vibration and pres- 

Parkcr valves, fittings and fabricated 
tubing — plus Parker Engineering — 


will give you a simple, neat installa- 
tion, easy to service, free from 
troubles, efficient and economical. 

Whatever you make — motor ve- 
hicles, earth-movers, presses, air- 
craft, refrigeration or process equip- 
ment, ask a Parker engineer for 
recommendations based on this 
"know-how". Write to The Parker 
Appliance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. Booklet 



APPLIANCE COMPANY 
CtIVflAND • LOI ANOUK 
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GOOD FASTENERS 


Our specialty is Aircraft Fasteners. 

We make other fasteners, too, but we have been particularly suc- 
cessful in meeting the requirements of the Air Forces. 

That applies to both standard and special fasteners. It is true as to 
quantity and quality. The Air Technical Service Command has designated 
this company as a “ Quality Control Approved Facility’'. 

Our new 176-page catalog of Aviation Products is tangible evidence 
of National’s contribution to aircraft manufacture. If you can use this 
"‘encyclopedia of aircraft fasteners”, please write for a copy on your 
company letterhead. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 


AVIATION, May, 1945 


r 



OLSEN 120,000 LB. UNIVERSAL 
with HIGH MAGNIFICATION RECORDER 


IN DAILY USE BY LA RCE 

AIRCRAFT ENGINE PLANT 


The physical characteristics of a material are never so clearly seen 
as when magnified and recorded on a stress-strain diagram. New 
values are set forth which are vital in order that service conditions 
and proper safety factors may be met. An Olsen Universal Testing 
Machine with High Magnification Recorder puts the following in- 
formation at your finger tips: 


l 


1. Modulus of Elasticity 
2. Hysteresis 

3. Elastic Deformation 

4. Proportional Limit 

. Yield Strength (Yield Point) 

6. Proof Stress (Proof Strength) 
An aid in fatigue problems 
8. An aid in cold working problems. 


Olsen Universals with High Magnifica- 
tion Recorders are doing two vital jobs 
for industry today: 

1 . Making materials acceptance and 
inspection a routine production opera- 


2. Putting on one chart sheet the stress 
strain diagram of any material so that 
all basic characteristics are clearly seen 
in their relative lights. 


i 


TINIUS OLSEN TESTING MACHINE CO. 

560 N. TWELFTH ST. PHILADELPHIA, PA. 

Western Representative: PACIFIC SCIENTIFIC COMPANY 
LOS ANGELES SAN FRANCISCO SEATTLE 
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GIANT SHEETS 

highly polished! 



EASTERN STAINLESS feature! 


Eastern Stainless craftsmen are all specialists in 
Stainless who take particular pride in their ability 
to furnish very large sheets finished precisely to 
your specifications. 

If your requirements demand a brilliantly pol- 
ished, mirror-like surface — one or both sides — 
you'll want the Eastern Stainless No. 7 Finish, one 
huge sheet of which is illustrated here. Or perhaps 
you require a somewhat less reflective sheet 
possessing a "satin" appearance. If so, you’ll 
choose the Eastern Stainless No. 4 Finish. Then 
again, the job at hand may call for another of 
the seven popular sheet mill finishes Eastern Stain- 
less offers to meet every need. 

Come to Eastern for the answer whenever Stain- 
less is the question. Eastern Stainless furnishes 
twelve standard and several special grades, all of 
highest quality, in a wide range of sizes and fin- 
ishes. Consult the Eastern Stainless Technical Staff 
. . . you’ll receive prompt, 
helpful service. 


STAINLESS 


STEEL CORPORATION 


BALTIMORE 3, MARYLAND 

Distributors' stock available in most areas 


CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEWARK • PHILADELPHIA 
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In every theater of war throughout the world, sturdily 
constructed STANDAIR Lamps and Lights are doing their 
part as essential equipment. 

The new STANDAIR C-4A Cockpit Lamp Assembly, 
with chain lock filter and retractable cord, is used as an 
auxiliary light source on all types of aircraft. Both the 
C-4A and its companion product, the STANDAIR Warn- 
ing Light are made to meet the latest U. S. Army Air 
Forces specifications. 

The STANDAIR Warning Light assembly is sealed for 
complete confinement of light, and is equipped with an 
opening and closing ring curtain. This light simplifies 
checking landing gear, oxygen, prop limit, bomb release 
indicator and many other operations on modem fighting 
aircraft. It is 90% plastic, so a large number of lights 
can be used without materially affecting the weight of 
tlie plane. For additional information on these and other 
products in tlie STANDAIR line, write us at Dayton, or 
address our sales office nearest you. 


5 t *NDaik . 

^ No - 428 ^pf s * SS 3 mbly - 


KEEP ON BUYING WAR BONDS 


Marty 




ALUMINUM BRAZING LENGTHENS 
LIFE OF HEAT EXCHANGERS 



Designers of heat transfer units are now achieving increased 
strength . . . not only without added structural reinforcements 
but also with a ?ji weight reduction ... by replacing copper 
and soft solder with aluminum and high temperature alum- 
inum alloy bonding material. 

Clifford’s notable discovery of the method of brazing 
aluminum in thin sections has resulted in the strengthening 
of heat transfer units three ways: 

1. Heat treatable aluminum tubes resist working temper- 
atures up to 275°, at which point copper tubes gradually 
anneal and break down. 

2. Heat treatable aluminum alloy header plates, shells and 
other parts survive temperatures and pressures far above 
the safe limits of other metals commonly used in heat 
transfer units. 

3. High temperature aluminum alloy bonding material with- 
stands temperatures, pressures and strains several times 
higher than soft solder. 

Those are the plusses USAAF designers obtained for 
several types of aircraft when Clifford Feather-Weight Oil 
Coolers and Coolant Radiators saved % the weight of the 
copper units they replaced. 

ALUMINUM BRAZING’S FUTURE 
Clifford’s production is still 100% in war work. However, 
postwar applications of all-aluminum heat transfer units to 
automotive, heating, cooling and ventilating fields are being 
considered on the basis of suggestions and inquiries already 
received. Yours will be welcomed. Clifford Feather-Weights 
save % the weight . . . same size and shape. Clifford Manu- 
facturing Co., 561 E. First Street, Boston 27, Massachusetts. ' 



HOW HYDRAULICALLY- 
FORMED BELLOWS 
IMPROVE SHAFT SEAL 
PERFORMANCE 

Shaft seals must be engineered to each application because 
conditions are seldom the same: the nature of the gas or 
liquid to be sealed; the pressure which the seal must oppose; 
the shaft diameter; its speed in r.p.m.; the space the seal will 
occupy; working temperatures. 

Also in the design of such seals, problems like these must 
be solved : 

The seal nose must be properly proportioned to prevent 
distortion during facing and during exposure to high service 
temperatures. 

The bearing material must be scientifically correct for the 
specific operating conditions. 

The thrust spring must exert proper thrust at its working 
length — parallel to the axis. 

And even when these components are right, the seal will 
not provide a pressure-tight running seal against the rotating 
shaft shoulder unless the bellows has sufficient strength to 
stand the pressures involved and has the required flexibility. 

That’s where hydraulically-formed metallic bellows seals 
are superior to non-metallic and other metallic seals. Clif- 
ford — first to produce hydraulically-formed metallic bellows 
for industry — incorporates in shafts seals Hydron bellows 
with uniform wall thickness and accurately controlled 
metallurgical grain structure and physical properties. That’s 
why Clifford has successfully solved some of America’s most 
difficult shaft seal problems and why it trill pay you to submit 
your seal problems to them for their recommendations. 
First with the Facts on Hydra ulically-Formed Bellows. Clifford 
Manufacturing Company, 561 E. First Street, Boston 27, 
Massachusetts. 


CLIFFORDS 


OIL COOLERS AND COOLANT RADIATORS 

i 

HYDRAULICALLY-FORMED BELLOWS 

v 
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SPERRY GYROSCOPE COMPANY, INC. , 
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This Highly Mechanized Bronze Foundry is turning out 


Af//es 


for planes-trains-ships 



Because of this department — aircraft engines have longer effi- 
cient life — overworked, overloaded locomotives have increased 
availability — marine auxiliaries deliver several times the service. 

WHY 

Because this highly mechanized foundry, with all modern 
equipment from molding machines to induction furnaces, permits 
quantity production on a quality basis. The better bronze 
castings produced mean longer-lasting aircraft seeding rings for 
aircraft engines . . . longer-lasting main cylinder packing for 
locomotives . . . longer -lasting bronze-iron rings for marine 
auxiliaries. 

The new things learned, the new facilities added, and the new 
methods developed all mean that this organization will be better 
than ever equipped to give you better 
peacetime Piston Rings In Every Size 
— Of Every Type — For Every Purpose. 


FOR TOMORROW — 


hose 


’ e d 


g the tough job today 
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This sensational saw is making history in war 
plants today and when civilian goods are again 
in production, many of the new materials will be 
used and cut with this same saw — the DoALL 
Buttress, which fits any band sawing machine. 
Its special construction — with wider spaced, 
extra hard teeth — means ample chip clearance, 
no clogging, longer saw life. The sum total 
is quicker, smoother straight-line and contour 
cutting. 

NO RE-SHARPENING 

The Buttress holds its edge until it's worn out — 
without re-sharpening. It is then replaced with 
a brand new band. This means no lost time, no 
work stoppages. 


IMMEDIATE DELIVERY 


FREE LABORATORY SERVICE 

Saves industry thousands of dollars every month. 
If you have trouble cutting some material be- 
cause of hardness, sponginess, brittleness, etc., 
send us sample. Our research engineers will 
make dozens of tests until they find the proper 
saw and speed. 


PLASTICS 


RUBBER 


WOOD 


Write for literature about the surprising 
performance of the DoALL Buttress 



DoALL 

Sal» A Service OFficei: Baltimore. Birmingham. Boston. Butt 


THE DoALL COMPANY 
203 N. Laurel Ave. Des Plaines. III. 
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/. x/si/tA ? 


Yeahn,^ 


$>>/ 


EVEN ENGINEERS 
ARE FROM MISSOURI 


This Variable Pitch "Propeller with a Brain' 
Works Wonders in Performance . . . Automatical! 

yES, We can give engineers technical data froi 
which they can figure, with mathematical 
precision, exactly how and why the Aeromati 
Propeller works. But it still seems too good to be tn : 

. . . until they fly behind it! Then they get the feel o 
what they've figured and . . . YEAH MAN! 

In terms of performance for your postwar plane 
Aeromatic means one-fourth shorter takeoff runs 
. . . one-third higher rate of climb . . . cruising! 
faster and farther at the most favorable altitude . . .1 
all with minimum fuel consumption and engine! 
wear. And it means long glides for happy landings | 


with an instantaneous change of pitch for a 
qi ick pickup if you overshoot the field. 

\V ist's more, it’s important to remember that the 
Ai roraatic Propeller requires no instruments . . . 
nc controls . . . nothing extra for you to watch or 
d< . It's the one and only propeller that lets your 
p anc and engine deliver . . . automatically ... all 
tl e performance that is built into them. 

I: you fly, or plan to fly, you'll want an Aeromatic 
I ropeller on your plane. Write to your aircraft 
i lanufacturer about it today. And if you'd like our 
1 ttle get-acquainted folder, containing a diagram 
i f the "brain" in an Aeromatic Propeller, don't 
lesitate to write to Aeromatic, 246 Scott Street, 
laltimore 3, Maryland. 


KOPPERS COMPANY, 
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THE FEDERAL BEARINGS CO., INC. 

tgAfearfehS (yf csffia/'f 

POUGHKEEPSIE, N. V. 

Detroit: 2640 Book Tower-26 • Cleveland: 402 Swetland Building- IS 
Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 5410 Wilshire Blvd.— 36 


EVERY .. 
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WEST C O A S T. F A C.TO R.Y- BRANCH. -109SOUTH CENTRAL AVE N U E , GLE N D ALE 4, CALIFORNIA 


We take pride in announcing the production of the 300,000th 
parachute. This is the greatest number of parachutes manufactured 
by any factory in the United States, and because this was ao 
pfished in the short span of five and one half years — from July 1 
n'uary 1945 — it establishes an unequalled record. 

Behind this production achievement is a dramatic story of research, 
engineering, and manufacturing “know how". This record is a result 
of a constant, intensive effort by every -employee of the Pioneer 
Parachute Company to back the war effort and fulfil the responsibility 
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fighting aircraft that extra Burst of Speed. 



. with Dependable non-pulsation Fuel Pumps that give the pilot confidence 
in their maximum Reliability. 

. with most intricate inspection of every mechanical detail before giving 
the O.K. for packing and shipping. 

. in concentrating EXCLUSIVELY on building better aircraft pumps. Not 
trying to be jack of all trades. 

And FIRST ... long before Pearl Harbor— in pumping the fuel for round-the-world 
flights — without showing signs of wear, after circling the globe. 


What more can we say about ROMEC PUMPS? 


ROmEI 


Set YourBudget NOWin support ofthe 7th War Loan.ThenDOUBLEYOUR APPROPRIATION. 

PUMP COMPANY • 117, Abbe Road • ELYRIA, OHIO, U. S. A. 
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f/ave You Oof ffet/f/f/If Th/fefc? 



Lots of people have, these days. And, as Uncle Sam 
turns back more and more of the smaller aircraft that 
have served the war effort, the restlessness to get back 
into the air is going to grow. 

Just a reminder, then, to check over the powerplant of 
the plane you buy, whether it is used or whether you 
wait for a new one. 


Kln " er h'"e'< n °‘* ureS 
„|| thes« 

KINNER MOTORS. INC, Glendot. 4. Coli 
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AVIATION’S BIG FOUR... 



They work together 

...They buy together 

Aviation buying is team buying. There are no individual 
stars. That's because the four major functions of the indus- 
try-manufacturing. operation, maintenance and distribu- 
tion-are closely interrelated, in fact, interdependent. So 
closely that it's almost impossible to put your finger on the 
point where the buying influence of one stops and that of 
the next starts. 

To illustrate: The Douglas, the Boeing, the Lockheed and 
other giant transport planes are joint products of the manu- 
facturers’ engineering and production skill and the operation 
and maintenance experience of the airlines. Power plants, 
propellers, power plant accessories and other vital compo- 
nents are jointly agreed upon. 

Military planes (with their major units) are designed and 
engineered by both manufacturer and operation and mainte- 
nance officers of the air forces. 

In the design and production of personal planes (and 
specification of their major parts and accessories) the air- 
craft service operator has a very real voice. 

peats itself. 

That is why Aviation does not concentrate editorially on 
maintenance to the exclusion of other interests — nor on 
manufacturing, nor on operation, nor on distribution. 

Each month Aviation directs its editorial content to all 
the interlocking interests of aviation. To the needs of re- 


search, design, engineering and production — to the related 
needs of operation executives and maintenance engineers — 
and to the needs of the distributors and aircraft service 
operators who are today laying the groundwork for an ex- 
panding postwar plane market. 

We call it foundation editorial coverage. It means ade- 
quate information directed to an adequate audience. 

To you it means foundation market coverage. It means 
that each month your advertising is assured of reaching 
42,000 paid subscribers who represent all the buying interests 


AVIATION — AVIATION NEWS — AIR TRANSPORT 

McGraw-Hill Publishing Co.. 330 W. 42d St, New York 18, N. Y. 
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A HOLD-DOWN 




This nut uses its head. 

An Elastic Stop Nut carries its 
own insurance for a positive 
hold-down fastening — the 
elastic collar luiilt into its head. 

Here’s how this device works: 


Forget about cotter pins, lock- 
washers or any other auxil- 
iaries when you use an Elastic 
Stop Nut. That means no 
chance of leaving off these 
extras as well as saving time 
in assembly and servicing. 


ESNA 


The tough but resilient elastic 
collar forms itself to the indi- 
vidual bolt threads, grips them 
so tightly that the nut won’t 
loosen up or hack off even 
under the severest vibration. 


Once on, an Elastic Stop Nut 
stays on. And it can be used 
over and over again without 
losing the grip of its headpiece. 
Result: Economy in produc- 
tion and economy in use. 



Sales Office — 1060 Broad St.. Newark2, N.J. 
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position unaffected by static pressures in the cooling system, by 
or by changes in altitude. 


YTTHILE he no longer flies it like the old-timers— “by 
’ ’ the seat of his pants"— today’s plane is probably 
more than ever a part of the pilot. 

He wills himself aloft . . . and his plane soars like a 
rocket. He dives, he climbs; he cruises as freely as if his 
heart were an engine and he himself had sprouted wings. 

To a large degree, flying facility comes from complete 
confidence in devices such as Sylphon Aircraft Controls. 
These rugged, self-powered instruments are responsive 
to slightest temperature change. Simple in design and 
construction, utterly dependable, they control the engine 


coolant, help maintain the constant engine temperatures 
necessary to efficient performance. 

Today, Sylphon Controls work to win the war . . . 
tomorrow they will be an integral part of machines that 
go to make a new era of better, more comfortable living. 

Write for Bulletin JA-822, describing latest develop- 
ments in Sylphon Aircraft Controls. 

New Movie— "The Story of Metal Beuows” 
is available to interested executives and 
organizations. Graphic. Highly informative. 







1920 25 YEARS SERVING THE AVIATION INDUSTRY 1945 


Made by Mercury 

1 - WING TANKS 

2 - OIL TANKS 

3 - HYDRAULIC FILTER TANKS 

4 - HYDRAULIC OIL TANKS 

5 - FLOOR BOARD ASSEMBLIES 

6 - PEDAL ASSEMBLIES 

7 - SPARS 

8 - RUDDERS 

9 - FINS 

10 - AILERONS 

1 1 - FUSELAGE TANKS 

12 • AUXILIARY GAS TANKS 

1 3 . OIL SEPARATORS 

14 - ELEVATORS 
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C OME to think of it, part of our business, like yours, is making the world 
smaller. By telescoping time and space with speed. We contribute to the 
process in two ways. 0 First, hydraulically. With fast-acting power actuators 
and controls. Precision designed for war-planes, cargo carriers and commercial 
aircraft that make ponds out of oceans, islands out of continents. 0 Second, 
electronically. With radio communication equipment that shrinks thousands of 
miles into an instant. Such as the Aireon Type 508 Transmitter for ground-to- 
planc and point-to-point conversation. It’s used by the Army Air Transport 
Command and commercial airlines to monitor global air traffic, keep planes 
hopping. ^ Hydraulic or electronic, it’s our stuff; designed and built from 
the ground up by Aireon engineers with real technical savvy and produced in 
plants equipped to handle precision work on a quantity basis. The same combi- 
nation is available to handle your problems whenever you say. 


Aireon 


MANUFACTURING CORPORATION 

rmarly AIRCRAFT ACCESSORIES CORPORATION 
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ABOVE-One of a series of ADEL 
Power Packages. It comprises an 
electric gear type fluid pump, vis- 
ual reservoir, adjustable pressure 
relief valve, thermal relief valve, 
a cylinder by-pass valve,4-way se- 
lector valve connected to manual 
control. Only 4 fittings required 
to connect. Overall size 4" diam- 
eter, 9 3 /\i" high. Weight filled 
4.875 lbs, empty 4.5 lbs. 


"(favi CCfc lVt£& ADEL 

New Power Packages for Light Planes 

Designed specifically for the private plane, the new ADEL 
power package actuates retractable landing gear mecha- 
nisms, wing flaps and similar mechanical devices. 

A compact unit, easily mounted in small space near the pilot, 
its electrically driven pump delivers fluid under 300 psi pres- 
sure at the rate of .40 gpm with a power requirement of only 
298 watts at 12 volts. Its energy capacity is considerably in 
excess of normal needs of the private plane. Simple to install, 
it is low in cost and requires a minimum of maintenance for 
long, trouble-free service. 

In this Power Package, ADEL brings to private flying the expe- 
rience and skill gained in years of manufacturing hydraulic 
equipment for nearly every leading military and transport plane 
—tens of thousands of units which have been service tested under 
every conceivable condition in all parts of the globe. 


LOOK TO ADE L FOR PRODUCTS OF "DeiiyK Simplicity AND "DcpCMclxtSility 


ADEL 


ADEL PRECISION PRODUCTS CORP. 

Burbank, Calif. • Huntington, W. Va. 

OfficM.-SaaHlol. Washington; Dayton2,Ohio; Detroit 2, Michigon; 
Hagerstown, Maryland; Baltimore 1, Maryland; NewYork 20. N.Y. 
In Conador Railway and Power Engineering Corporation, limited 

Copyright 1945-Ade! Prrtiiic frodorti Carp. 
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In its far-flung operations to the outposts 
of the world, Pan American Airways has 
been operating under stringent wartime 
restrictions and equipment limitations. It 
has nevertheless compiled an outstanding 
performance record in both contract work 
for the Army and Navy and in maintenance 
of its own commercial routes. 

This achievement bespeaks a painstak- 
ingly scientific maintenance and service 
program. The small but vital spark plug 
naturally came in for close study because 
of its direct bearing on engine economy, 
performance, and dependa- 
bility. Out of these studies 
USE CHAMPIONS AN 


and records emerged conclusive and dra- 
matic evidence superior performance, 
longer life, lower costs, lower mainte- 
nance and servicing time with Champion 
Ceramic Aircraft Spark Plugs. 

The Champion Spark Plugs for every air- 
craft engine are blood brothers to those 
used in Pan American's far-flying clippers. 
They are products of the same research 
and engineering, exclusive materials and 
processes; and, as a result, they bring an 
extra measure of performance and de- 
pendability to every engine. Champion 
Spark Plug Company, Toledo 1, Ohio. 

D FLY WITH CONFIDENCE 




AVIATIOH, Hay, 1845 



A Stromberg Injection Carburetor is standard equipment in 
the fastest and highest climbing fighter in existence for this 
excellent reason: The Stromberg Injection Carburetor auto- 
matically and instantly compensates lor changes in altitude, 
position, temperature and speed. The gas mixture is alivays 
right for all flying conditions. And keeping our pilots on top 
is only one of its advantages. It has notably increased flight 
range as well. This ability to get more miles from a given 
fuel load will naturally make these Bendix-built and designed 
carburetors vastly important to the cargo planes of the future. 


Stromberg Injection Carburetion 
tided t6e of fighter efficiency 


FOR TOP-FLIGHT 
PERFORMANCE 


Bendix 


PRODUCTS DIVISION 

Bendix Aviation Corporation, South Bend 20, Indiana 


loe 
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SUSTAINED CONSTRUCTION ACTIVITY 

One Step Toward High Level Employment 


I N the 34th editorial of this series, it was pointed 
out that sustained prosperity, based on high level 
employment, was a major postwar goal accepted 
by government, management and labor. 

That editorial developed the theme that, if the goal 
were to be approached without undue sacrifice of our 
essential liberties, we must forego the search for 
magic panaceas, and follow the harder but more 
promising course of analyzing step by step, and in- 
dustry by industry, the measures that might contrib- 
ute toward the end sought. 

This is the first of a number of editorials following 
such a particularized approach. It will examine the 
role of the construction industry in forwarding sus- 
tained prosperity. 

* * * 

The influence of construction upon the general 
level of economic activity is important but not de- 
cisive. The claim is frequently advanced that major 
fluctuations of the business cycle might be ironed out 
by a properly devised and timed public works pro- 
gram; but any examination of the relatively modest 
contribution of construction activities to total national 
output will demonstrate its extravagance. 

In the twenty years from 1920 through 1939, the 
value of new construction averaged just over 8 Vi '/! 
of the gross national product. If we add repair and 
maintenance expenditures, the total is increased to a 
little over 12% of the gross product. But approxi- 
mately two thirds of the construction of this period 
was privately initiated, and only one third was rep- 
resented by government construction, federal, state 
and local combined. To expect that we can level out 
the peaks and valleys of our whole economy through 
manipulating the 4% portion that is represented by 
government construction is to expect a very small 
tail to wag a very large dog. 

In fact, the record of construction activity in the 
past has been on the side of disequilibrium rather 
than stabi li zation. In boom times construction activ- 
ity has climbed to relatively higher peaks than those 
reached by the economy as a whole; in depression 
periods it has fallen to deeper troughs. Aside from 
the special work relief program of the depression 
thirties, the performance of public construction in 
this respect is little better than that of private. New 


government construction mounted with the general 
trend of the boom from 1921 to 1929, thereby adding 
its weight to the inflationary trend. 

Instead, then, of expecting the construction indus- 
try to stabilize our whole economy— a task clearly 
beyond its power— it would seem appropriate to ask 
that it look to the more attainable goal of leveling out 
its own violent fluctuations. If this can be done, many 
of the most vexing problems of the construction field 
and of its sphere of influence will be mitigated, em- 
ployment will be regularized in one important seg- 
ment of industry where the past record has been 
particularly uneven, and one aggravating contribu- 
tion to general business instability will be removed. 

The achievement of these highly important, if lim- 
ited, aims will require the thoughtful, vigorous, and 
concerted cooperation of management and labor in 
the construction industry, of a variety of govern- 
mental agencies, and of those who direct the sources 
of construction credit. Of the many measures that 
must be woven into an ordered program, it is prac- 
ticable here to present only the broad outline of those 
which seem to offer the greatest potential usefulness. 


1. Stabilization implies the holding of a balance rather 
than a freezing at a given level. No rigid formula for a 
most desirable level of construction activity is possible 
or desirable. However, it may be accepted as a reason- 
able initial premise, that we could sustain in the future 
without major distortion something like the 12% ratio 
of total construction to gross national product that has 
been approximated in the past If it is to serve as an use- 
ful reference point, such a generalized premise must be 
subjected to constant testing both nationally and lo- 
cally. There must be careful and continuous scrutiny for 
signs of demand saturation, cost inflation, and labor 
shortages, all danger signals of far greater reliability 
than any percentage formula. 

The first requisite then is the general availability of 
information along such lines, far more complete and cur- 
rent than has hitherto been at hand. The second is a 
general will to hold building activity at a level as high 
as but not higher than we probably can sustain. Once 
this principle is accepted, the problem becomes one of 
marshalling all available instrumentalities to forward it. 

2. Public construction, although too small to exert a 
decisive influence upon economic activity as a whole, can 


condition construction trends to a major degree. If, in 
the decade following the war, government construction 
approximates its 1920 to 1940 average of one third of all 
construction, its properly timed impact could do much to 
level out the construction cycle. 

To do this most effectively, public construction should 
be deferred where and when private building is going 
forward at a satisfactory pace, and should be started when 
and where private activity shows undue slack. All gov- 
ernment construction does not lend itself to such adjust- 
ment. But a large portion of it could be held up for the 
three to five years which, upon past experience, would 
provide the necessary leeway to counteract the more 
violent fluctuations in private building. 

Such a program presents numerous difficulties both 
political and administrative. None should be insurmount- 
able, and the results promise to be of sufficient moment 
to justify the extraordinary effort that would be required 
to coordinate federal, state and local government pro- 
grams. Here is an excellent forum for testing whether or 
not government economic activity can be made to sup- 
plement rather than supplant private effort to serve ends 
upon which all are agreed. 

3. Since private building, postwar as in the past, must 
supply the preponderant share of construction activity 
and employment, costs will continue to play a dominant 
role in determining levels of operation. Wartime restric- 
tions have created formidable backlogs of deferred de- 
mand for most types of private, and for many of public, 
construction. Such demand is so great that it almost cer- 
tainly will provide the impetus for a postwar building 
boom of several years duration. There is considerable 
doubt that in the beginning our building trades, dislo- 
cated by war and at low ebb, can organize rapidly enough 
to carry their share of the anticipated general advance. 

However, if former patterns hold, building activity, 
after a lagging start, will soar, costs will mount, and 
eventually will saturate effective demand with resultant 
collapse. That, of course, is precisely the sort of a situation 
we are seeking to avoid. Crucial to this end is the pre- 
vention of rising costs or, better still, the reduction of 
building costs from present swollen levels. 

A recent study by technicians of the War Production 
Board on the outlook for private housing construction 
illustrates the point. From 1900 to 1940 the number of 
housing units built in this country closely matched the 
statistics of new family formation. The former ran con- 
siderably ahead of the latter from 1920 to 1929, and fell 
behind by the same margin in the following decade. 

If the market for new houses were to be similarly lim- 
ited for the period from 1940 through 1949, the effective 
demand for new housing during the last five years (1945- 
1949) is estimated at 3,000,000 units. That is after allow- 
ing for houses built from 1940 through 1944, and for 
vacancies, demolitions, and other factors. If, however, 
prices could be reduced to 1939 levels, the 3,000,000 unit 
demand is estimated as increasing to more than 7,000,000 
units. Since the latter figure is substantially beyond our 
production capacity for the period, a backlog would be 


created that would support an effective sustained de- 
mand for the subsequent decade (1950-1959) of 1,000,000 
units per year, as against half that amount if rents and 
sales prices mount with increasing incomes. 

The precise accuracy of such an estimate may well be 
questioned. There can be no question as to the general va- 
lidity of the point illustrated. The progressive lowering of 
construction costs will stimulate demand in this field as 
it has in others. Building management, labor, and their 
suppliers and customers stand to gain from such a result. 
Unnecessary restrictions against the adoption of im- 
proved technologies and increased productivity should, 
therefore, be removed, whether imposed by codes of gov- 
ernment, regulations of unions, collusion of manage- 
ments, or inertia of workers. Unless there are compel- 
ling social justifications such restrictions must be judged 
harmful to the whole economy. 

4. Numerous other measures could contribute sub- 
stantially to increased and increasingly stable con- 
struction activities. Space remains only to stress the im- 
portance of careful consideration for the use of credit 
facilities as a means of stabilization. In recent years the 
establishment of the Federal Housing Administration 
provided a needed stimulus to mortgage lending in the 
field of housing. The modem pattern of long-term mort- 
gages, providing for regular amortization as well as in- 
terest, should be a steadying factor in periods of liquida- 
tion. However, there appear to be further possibilities for 
using credit facilities as a brake when construction ac- 
tivity threatens to climb beyond a level that can be sus- 
tained. If public and private lending agencies could devise 
sound means for raising mortgage rates, increasing down- 
payment requirements, shortening amortization periods 
and basing value appraisals upon normal rather than 
inflated costs, they might exert a healthy influence 
against the tendency of the construction bubble to inflate 
until it bursts. 


There is no royal road to sustained high' level em- 
ployment. There is not even a single path to assured 
construction stability— there are many paths, all strait 
and narrow and all paved with bruising cobbles. This 
is true for all other major segments of industry. 

It is easier to seize upon a magic formula such as 
monetary control, or deficit spending, or any one of a 
score of others, than to undertake an intricate task 
of piecemeal exploration. But only the latter course 
will lead to prosperity. 



President, McGraw-Hill Publishing Co., Inc. 




So You're Going to Have an Airport 


Y ou are a member of the City Council of Coon's Hol- 
low. You have read in the newspapers that aviation 
is here to stay. Or perhaps a neighboring community’s 
air consciousness is challenging that display by your town. 
Or maybe you have read that the government is going to 
spend billions on an airport program. Or you may have 
lost a son in the AAF or Naval Air Service and you feel 
that an airport would be the most fitting memorial to the 
boys from town who will not come back. 

Whatever the reason, you have now decided that Coon’s 
Hollow should have an airport. And you have sold your 
fellow council members on the project. Well, where do 
you go from there? 

This is where you need to call for help from someone who 
knows something about the aviation business. No matter 
how much money Abner Zilch has made from his clothes- 
pin factory on the edge of town, no matter how sincerely 
Abner is concerned about Coon Hollow’s welfare, he is not 
competent to advise the city fathers on their airport prob- 
lems. You need someone who knows the peculiarities of 
the flying business and knows them thoroughly. The 
experience of the Civil Aeronautics Authority and the 
Aeronautical Chamber of Commerce are always at your 
disposal. 

Don’t look upon your airport as a facility for your 
community alone. Look beyond its boundaries and out into 
the surrounding country or trade area. It is usually 
desirable to make a survey of the industrial plants through- 
out the area to evaluate the service that could be rendered 
by a local landing area. Then you may find that the 
future will demand two or more airfields. You do not 
have to build them all at once, nor do you have to build 
the first one to its ultimate proportions immediately. But 
set up a sound airport plan for the community and provide 

Many an airport has been outgrown before it was com- 
pleted. Almost all .landing facilities, properly managed 
and promoted, become too small in due course. So don’t 
go overboard on the initial size of the project but be sure 
that your plans provide plenty of room for expansion. An 
excellent plan for an expandable airport is presented on 
page 182. If your state has an airport plan, tie in with it 
by all means. 

T he value of the land for the site must be weighed 
against accessibility to the center of town. A field too 
far out may be less expensive from a real estate standpoint, 
but remoteness detracts from the over-all utility of the air- 
port, unless its location happens to fall within a circle of 
industrial plants outside the city. In any case, good trans- 
portation to town must be available or its provision made a 
part of the over-all airport project. Many a city large 
enough to know better has invested millions in an airport — 
and then failed completely to provide adequate ground 
transportation to connect it with the 'business center. 

Last, but by no means least, don’t be too eager to accept 
a handout from the federal or state government or both. 


There are many locations where some degree of subsidy is 
necessary and desirable. But the more sparingly such 
subsidies are applied the better. We do not yet know the 
exact pattern of future airport legislation. But where 
there are subsidies there are usually strings. An airport 
is like any other business in that it is more likely to survive 
if it is self supporting. 

Many small and medium sized communities have proved 
conclusively that an airport can pay all or most of its own 
way. This is the direct responsibility of the airport com- 
mission and the airport manager. Great care must be 
exercised in the selection of the manager, who must be an 

F irst requirement is proven ability of this man to 
run a business profitably. Knowledge of real estate 
and law are tremendous assets. Sales ability and general 
aggressiveness are vitally important. Familiarity with the 
aviation operating business is essential. Independence 
from political influence is a tremendous asset ; indeed, every 
airport commission should be set up on as nearly a non- 
partisan basis as possible. 

Prime duty of the manager is to attract aggressive, 
financially responsible, and potentially successful operators 
as tenants. But few airports are so favored that they can 
support themselves on aviation activities alone. A lucrative 
source of revenue can and should be derived from public 
recreational activities at the airport. Municipal fields should 
be looked upon as public parks where flying is carried on. 
Privately owned and operated airports should be activated 
in conjunction with hotels, resorts, or country clubs. 

Cleanliness and comfort for visitors are much too rare 
at many existing airports. But they are the basic require- 
ments for the paying airport. After you have provided a 
place where you would be willing to take your own family 
for Sunday dinner, add a few other attractions for non- 
flying visitors. Avoid the honky-tonk atmosphere but 
provide ways and means for visitors to relieve themselves of 
loose change. Remember, pennies and dimes built the 
Lincoln Memorial, and vast fortunes for five and ten cent 
store operators. It is usual to turn over the non-flying 
concessions to people experienced in this type of selling. 
The airport manager can’t be a superman; he has plenty 
of other things to do. 

These are a few of the general requirements for successful 
planning and operation of airports. Specialized problems 
in particular communities must be met as they appear. But. 
after your airport is properly planned and constructed, its 
benefits to vour community will be based largely upon your 
ability to operate it with aggressiveness, with sound busi- 
ness methods, and with simple common sense. 


EDITOR 
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Veteran Re-Employment Pattern 
Set by United Air Lines 


By R. F. AHRENS, Director 6t Personnel, United Air Lines 

First airline vet program, now in operation, is designed to speed 
returning serviceman's readjustment to civilian life, thus promoting 
both his and company's efficiency and well being. 


R eturning war veterans want 
to work and have homes and 
families. It takes a job to do 
that. Suitable employment for the 
millions of servicemen will be a high 
priority requirement in the postwar 
period, and furtherance of this coun- 
try's democratic and prosperous pro- 
gress may largely depend upon that 

Every business organisation, and 
every community, large and small, has 
the responsibility to plan enough jobs 
for all, in advance. Time may be 
short. Thousands of veterans are re- 
turning now. It is impossible to tell 
when the wars will end and the deluge 
will be upon us. Relatively few serv- 
icemen will be needed as foreign occu- 
pation forces. The others will want to 
hurry home, and the late President had 
promised that they shall. 


These aspects are reflected in the 
opinions and policies of United Air 
Lines, which has tried to assume more 
than its share of leadership in re-em- 
ployment planning. It is true that the 
airlines face a period of expansion 
after the war, and it may thus seem an 
easy matter for United to meet job 
seekers confidently. But many other 
industrial fields, notably those of auto- 
mobile production, rail car manufac- 
ture, many lines of durable goods and 
equipment, industrial and home con- 
struction, and numerous services — 
all look forward to expansion and in- 
creasing employment. 

But merely enrolling employees is 
not enough. Every applicant must be 
made to feel welcome and needed. His 
problems and his ambitions must be 
listened to. His changed qualifications 
must be analyzed. He must be given a 


physical examination, and if he is 
handicapped he must be placed where 
he can work and produce with satisfac- 
tion to himself and the company, per- 
manently, or during a recovery period. 
If a suitable place cannot be found for 
him at United, the company assumes a 
certain human obligation to him — 
whether he was formerly employed or 
not — to encourage hint, and to refer 
him to other prospective employers in 
the community. 

All that takes time, organization, 
and proper facilities. United Air Lines, 
after months of preparation, is ready 
with its returning veterans’ program. 
Heading the personnel department is 
the writer with E. H. Johnson as as- 
sistant director of personnel, D. A. 
Medland as employment manager, R. 
E. Peterson as assistant to the director 
of personnel, regional directors in the 
eastern and western divisions, and a 
director at the Cheyenne maintenance 
and modification base. 

United’s personnel and employment 
programs have been handling a total 
force of about 8,000 people and em- 
ploying new personnel all along. This 
group includes about 500 flight cap- 
tains and first officers, plus 150 in 
overseas military operations. More 
than 100 United pilots are in military 
service, and about 135 employees in 
service have received some pilot train- 
ing in the armed forces. 

From now on for an indefinite pe- 
riod, United's personnel management 
will concentrate on receiving ex-serv- 
icemen and women and trying to place 
them in jobs in which they can make 
the most of their prewar and war- 
acquired skills, and it is continuing 
checks on each person. A rough guess 
is that, the company will employ 
around 7,000 men and women in the 
next two years, including turnover, 
and a substantial portion of that num- 
ber will be from the armed services. 

The company’s key personnel policy 
is that every man and woman is an 
individual, every one different, and 
every one must be treated as an indi- 
vidual This does not mean that per- 
sonnel officials have to pamper all their 
people, figuratively holding their hands. 
Instead, most employees go ahead on 
their own. In fact, any intelligent per- 
sonnel direction really has a nice prob- 
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War veterans returning to employment with United Air Lines are 
carefully fitted into company's extensive classes — such as mechanic 
helper's upgrading class shown here — for indoctrination into latest 


lent of leaving its people alone, as well 
as giving them the proper attention. 
The company’s interest in its em- 
ployes is set forth in this statement on 
firing : "We feel that there are always 
two sides to a ‘firing,’ and we want the 
details. When one of our employes is 
fired by a supervisor, he goes through 
the exit interviewer, who determines 
whether the individual can be re-allo- 
ented to some other assignment, or 
whether it is judged mutually benefi- 
cial to let the individual go elsewhere. 
We think of a ‘fire’ as a pretty serious 
matter, particularly to the employee 
concerned; we believe each case de- 
serves serious consideration.’’ 

United feels that anybody worth hir- 
ing is worth going to considerable 
trouble to keep happy and productive. 
The time to minimize trouble with em- 
ployees is at the time of hiring them. 
Yet, because United has about 500 clas- 
sified jobs, a wide variety of person- 
alities and skills can be used, so long 
as the applicants are persons of good 
character and goodwill. 

Toward former employees returning 
from service, the company feels obli- 
gations above and beyond the require- 
ments of the “GI Bill of Rights," a 
Congressional Act which says that em- 
ployers must re-employ veterans ex- 
cept for good cause. There arc loop- 
holes in this law, but United feels that 
it and all employers are bound to ad- 
here strictly to principles which they 
know to be right and fair. It will not 
be easy for employers to do justice to 
their civilian employees, their own re- 
turning veterans, and veterans whom 
they did not formerly employ. This is 
why United is studying and working 


on the problems, and is willing to give 
additional details of its experience anil 
findngs to any other employers who 
may ask for it. 

The re-employment of war veterans 
presents several hard problems in hu- 
man relations, sometimes called psy- 
chology. We have no professional psy- 
chologists in adjoining offices to give 
us professional advice. This should not 
reflect on PhD’s in the least. United’s 
personnel staff got its know-how by 
years of study and experience, and we 
try to mix that with common sense. 

One of the difficult problems is the 
youngster who was filing cards or run- 
ning errands before the war. He comes 
back as a 23-yr. old captain or a 
major, having reached an estimable 
standing among his fellows and having 
been paid more money than he ever 
dreamed of. Perhaps he has gained 
some experience useful to the company, 

He wants to be an executive. Cer- 
tainly he cannot be put back on his old 
job. Sometimes it takes two or three 
days of tactful discussion, but most 
likely, in the end, he will answer his 
own questions and realize that if he 
were placed arbitrarily above his ac- 
tual qualifications, he would be asking 
for a fall. 

As of May 1, a total of 44 men have 
been re-employed under United’s vet- 
eran program. Three or four of these 
have been in combat. In addition, more 
than 300 veterans of this war who were 
not with United previously have been 

From our experience, most men sub- 
jected only to military training are not 
seriously maladjusted. But many who 


have seen combat, especially for long 
periods, may be temperamental and 
unable immediately to accept routine. 
Cases of this type will require con- 
tinuing attention for a while. For these 
men, patience will bridge the gap be- 
tween military and civilian life. 

All veterans returning to private life 
will have been cleared by the War Vet- 
erans Board. This means that all will 
be considered mentally and physically 
capable of holding jobs. But selective 
placement of physically hapdicapped 
men will be necessary. Some of the 
men have lost arms, legs, or an eye ; 
some will have diseases of the circula- 
tory or nervous system; many will 
have healing-ulcer conditions. Col. A. 
D. Tuttle, United’s medical director, 
says that many of them will fit into 
the company's wide variety of jobs. If 
they need medical treatment, a job will 
be sought that will enable them to take 
treatment without being absent. In 
fact, United has been employing men 
rejected by the armed services all 
through the war. The records show 
that handicapped men have rated ex- 
ceptionally high both in production 
and in attendance. One returned vet- 
eran, for example, had to be placed in 
a job different from that for which he 
was qualified. But he became increas- 
ingly adjusted, and in six months he 
was doing his regular job, successfully 
and happily. 

In another case, a service man had 
suffered a disability which made him 
unable to pass the physical require- 
ments of the job he wanted. He was 
placed in another department where his 
skill enabled him to serve as a "prac- 
(Turn to page 245) 
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OPERATING CONSIDERATIONS 
FOR FEEDER AIRLINES 

PART II OP A SERIES 


By JAMES G. RAY, rice-PmUaat. SaMw.,1 Airway, Co. 

Analysis of the delicate balances required between speed and com- 
plete area coverage — while maintaining safety, comfort, con- 
venience, and economy — shows that it may be necessary to combine 
pickup and landing operations. 


T o be ideal, any plan of feeder 
airline operation should satisfy 
all the basic requirements of any 
other transportation service, such as 
safety, reliability, convenience, comfort, 
coverage, economy, and speed. 

The first requirement, of course, is 
safety. Local or short haul air trans- 
port must be as safe as any other means. 
It seems probable that a local carrier 
would suffer more loss of patronage 
from an accident than would a long 
haul carrier, because it operates within 
a much Smaller geographic area where 
more of its potential customers would 
hear about the accident. 

Second only to safety is the matter 
of reliability. Feederline service must 
be thoroughly dependable. In the past, 
air transportation has been handicap- 
ped because of frequent schedule inter- 



ruptions due to weather and other 
causes. Feeder operations should be 
even more reliable than long-haul trans- 
port because of the relative ease with 
which a competitive agency can be 
selected. Also, a large percent of 
feeder patrons will be making connec- 
tions to more distant points and if 


these connections are missed, a great 
deal of ill will may be created. 

Convenience is of great importance — 
much more than in long haul trans- 
portation; ease of traveling by some 
other means makes this so. Schedules 
must be provided at the time the pas- 
sengers want to travel. They may will- 
ingly wait many hours if they are 
making a long journey — but not when 
the trip is short. 

This convenience can be provided 
only by frequent schedules. The full 
traffic potential of a route cannot be de- 
veloped by one or two schedules per 
day. Good routes, where a sizable pop- 
ulation has a substantial need for air 
services, will quickly justify hourly 
schedules during part of the day. 

A study of the relationship of the 
amount of traffic generated to the num- 
ber of schedules shows that for the 
smaller cities and towns of the country, 
those having .two daily schedules gener- 
ated more than twice as many passen- 
gers per capita as did the towns having 
only one schedule per day. And the 
towns having three schedules generated 
three times the per capita traffic of 
the single-schedule towns. This data, 
given in Table I, seems to indicate that 
even in trunk line operation if a town 
or a route can justify air service at all, 
it should be given at least three sched- 
ules daily. For reasons given above. 


this principle is more applicable to 
feeder than to trunk lines. 

Reasonable standards of comfort and 
personal service must be provided, 
through these need not be equal to 
trunk line standards. The trips will 
be relatively short, and somewhat lower 
standards will be tolerated by the 

comfortable accommodations on branch 

Complete coverage is another re- 
quirement of feeder service. It must 
furnish transportation to most of the 
towns to which the people living along 
its routes may want to travel This 
has been a handicap to the trunk lines 
in the past — not enough towns have had 
air service. Establishment of feeder 
routes will, of course, provide a much 
larger number of destinations, and this 
will in turn increase the usefulness of 
air service to all cities, including those 

But in feeder operations, each town 
should be furnished frequent service 
to every other town in the areas. This 
cannot be done by the so-called skip- 
stop type of operations where each 
schedule lands at only a few of the 
towns along a route with later sched- 
ules alternating to the remaining un- 
served towns. 

One pointed requirement — which 
should not be considered least import- 
ant — is that feeder service be eco- 
nomical. It is, of course, granted that 
for some time to come air transporta- 
tion, for most local journeys, will cost 
more than ground; but it is very im- 
portant that this difference be kept as 
small as possible. 

Though all these requirements must 
be satisfied, speed is the thing that sells 
air transportation. People will fly be- 
cause they want to get some place 
faster than they can by ground trans- 
port. Any proposed feeder air service 
must offer a substantial saving of time 
in order to achieve acceptance of high- 
er fares and thereby attract sufficient 
traffic to be self-sustaining. 

Thus we have some of the basic 
operational requirements that must be 
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met in furnishing a feeder airline serv- 
ice. Fortunately they can all be satis- 
fied. 

It was pointed out in my previous 
article (Apr. Aviation) that a sub- 
stantial volume of traffic on a feeder 
route is possible if a number of towns 
are served. The volume from each town 
is small, hence only by adding several 
towns together can sufficient traffic to 
support a route be obtained. Naturally, 
the more towns included the larger 
will be the volume of traffic. 

There are other reasons to include 
all of the towns along a given route. 
The same reasoning that justifies serv- 
ice to one will apply to all the others. 

or three larger towns, the several 
smaller intermediate towns also should 
be served. Their need for service is 
proportionately as great, and to include 
them would require little extra flying 
because they are located along the route 
anyway. 

A large part of the justification for 
feeder airlines is the need of the smaller 
towns for airmail service. Though 



airmail now moves overnight between 
our larger cities, making possible a 
next morning delivery in nearly all of 
them, this service does not generally 
apply in the satellite towns. By the 
time the mail arrives at the trade area’s 
terminal airport in the early morning 
hours, gets to the downtown Post 
Office, is reworked, and then is dis- 
tributed by surface transportation to 
the smaller towns in the area — it is 
late afternoon, too late for business 
mail to receive attention that day. 

All towns along a route need this 
mail service, even towns that are too 
small to support a landing for passen- 
gers. Past experience has proved that 
towns with only 500 to 1,000 population 
will generate enough mail to justify 
service if the aircraft, due to route 
circuity, does not have to fly too many 

As a matter of fact, service for air- 
mail alone can be justified on many 
routes, using nonstop pickup devices to 
expedite schedules and to lower operat- 
ing costs. It would be justified by in- 
creased revenues to the Post Office De- 
partment which would pay for the fly- 
ing and for the other increased postal 
costs in handling the mail. 

But a mail-only service does not sat- 
isfy all the needs of the satellite towns 


for air service. If the service is to be 
complete, passengers must be carried. 
And though passengers have been 
“picked-up” in military operations by 
the use of the same pickup devices used 
for mail, we will have to land for them 
in airline operation — at least for quite 
some time. Thus, the pick up-only 
operation is ruled out for most routes 
because the service it provides does not 
satisfy all the needs of the smaller 
towns for air service. 

Now we are committed to a type of 
operation which requires that landings 
be made for passengers whenever 
necessary. This does not mean that 
landings will be required at every point 
of service along a route. A combina- 
tion type of service, where pick up gear 
is carried on board passenger carrying 
planes, would permit landings wherever 
necessary for passenger, and at the 
same time mail and express could be 
picked up at all other points. 

The type of operation where landings 
are made at each point to be served 
has a number of disadvantages. One is 
that costs are increased. Each landing 
results in additional wear and tear on 
the plane and its engines ; further addi- 
tional gasoline and pilot time are used. 
But the greatest disadvantage is the 
loss in over-all speed resulting from 
frequent landings. It becomes very 
difficult to maintain schedules that are 
fast enough to have advantages over 
ground carriers. 

The best way to save these landing- 
time losses is not to land at all. This 
principle has influenced the develop- 
ment of our present trunk airline sys- 
tem and accounts for the very few new 
towns added to it in the last decade. 
When this principle is applied to feeder 
airlines better speeds can be main- 
tained ; but, as we have seen, furnishing 
service to every second or third town 
along a route does not solve the prob- 
lem of providing air service where it 
is needed. Only a part of the need 
for air service would be taken care 
of that way. Also, the smaller towns 
need frequent service to all other towns 
in the trade area — service which the 
so-called skip-stop method cannot pro- 

Thus it is apparent that we cannot 
take the operating methods presently 
used on trunk airlines and apply them 
to a feeder airline. Along most routes, 
towns that can justify passenger serv- 
ice are found to average about 25 to 
30 mi. apart with quite a number of 
still smaller towns, needing mail and 
express service, located between the 
larger ones. The only type of opera- 
tion that seems capable of furnishing 
a satisfactory service along such a 
route is the combination service refer- 
red to above. With this type operation 


airmail and air express "service can be 
given all the towns, plus passenger 
service to towns having sufficient traf- 
fic potential and suitable airports. 

As a further advantage, this com- 
bination operation permits saving time 
otherwise spent in landing at regular 
passenger landing points when these 
landings are not actually necessary. 
Pickup stations would be installed at 
all regular landing stops, and mail 
and express service would be furnished 
without landing when there were no 
passengers for that station. 



Arguments against the combination 
service hold that passengers would 
object to riding through the pickup 
maneuver. But closer examination 
reveals that by eliminating a number 
of landings, the passenger would be 
furnished a safer, faster, and more 
comfortable service than would be pos- 
sible if landings were made at all 

If there were ten towns on a feeder 
route, no one would argue that it would 
be too dangerous to make regular land- 
ings at every stop. The pickup maneu- 
ver and the landing maneuver are ex- 
actly the same down to about 10 ft 
from the ground, and then everything 
that occurs below 10 ft in the landing 
maneuver is eliminated. Everything 
that occurs in the takeoff maneuvei 
before an altitude of 10 ft is reachet 
also is eliminated. Pickup and takeof 
maneuvers become identical abov 
10 ft. ' 

There seems to be little doubt tin 
passengers will appreciate service th; 
will not only save them time, but w: 
also eliminate the hazards, inconver 
ences, and discomforts that occur 
the landing and takeoff maneuvers t 
low 10 ft. Practically all the undes 
able things about a landing occur 1 
low this level. 

Actually, the pickup is accomplisl 
by changing the attitude of the : 
plane from its gliding to its climb 
position. This change is gradual 
does not cause excessive acceleratl 
Several hundred passengers have 1 
flown through simulated pickups ; 
test to determine their reaction. T 
tests showed that the passengers se! 
know when the pickup was made. ' 
would, of course, know the air 
was getting close to the ground 
it certainly meant no more that 
proaching the ground for a lane 

Functioning of the pickup ge 
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self does not give a noticeable jolt to 
the aircraft; passengers would not 
know when the actual pickup was 
made. As a matter of fact, pilots fly- 
ing the presently operated pickup serv- 
ice sometimes miss contact with the 
ground station and usually do not know 
it until told by the pickup gear opera- 

Even with the combination opera- 
tion it will be necessary to do every- 
thing possible to get through the land- 
ing stations with the least loss of time. 
In present trunk line operations this 
time loss is much greater than can be 
tolerated on feeder lines. It is believed 
that with an aircraft especially design- 
ed for rapid ground handling and with 
some modifications of present operat- 
ing procedures, the loss of time per 
landing can be held to not more than 
five minutes. 

Such aircraft should be of high wing 
design so the fuselage can be close to 
the ground with free and unobstructed 
access to all compartments. Several 
doors should be provided to ajlow all 
items of cargo to be loaded at the same 
ime. Special loading equipment, such 
is ladders, portable platforms, and pas- 
enger loading stairs, should not be 
ecessary because these things take 
me and man-hours to put into place. 
; will not be necessary to service the 
rcraft at all of the landings, but spe- 
al servicing equipment should be 
ovided at refueling points. 

A good part of the time lost in land- 
f is consumed by the long taxi 
tances between the landing point and 
ding ramp. These taxi distances 
i be shortened, especially at the less 
igested airports in the smaller towns, 
adopting as nearly an on-course 
ling and takoff procedure as pos- 

he aircraft should have a tricycle 
ircarriage that will allow cross 
1 operation. Most landings should 
nade straight in without circling 
ield, and most takeoffs should be 
; on-course with the aircraft 


traveling in the direction of the next 
point of service from the beginning of 
its takeoff roll. 

The aircraft should have good man- 
euvering characteristics at relatively 
slow gliding speeds. This will increase 
the pilot’s accuracy in spot landings. 
Thus he can land close in and cut taxi 
time from the end of the landing roll 
to the loading ramp. This accuracy 
can be increased by providing a means 
of varying the over-all drag of the air- 
craft. Some form of controllable flight 
brake with sufficient capacity to vary 
and to steepen the glide path would 
be of great assistance to the pilot and 
would pay for itself in time saving. 

A corresponding saving can be made 
in the time required to taxi from the 
loading ramp to takeoff position. Here 
again the approach is to eliminate as 
much taxiing as possible. The run 
should be started from the closest 
place to the loading ramp from which 
a safe takeoff can be made. Taxiing 
all the way back just to use all of a 
runway that is longer than necessary 
is a waste of time. So is an airport 
that is too large. 

From takeoff position a sufficient 
amount of runway must be ahead to 
permit either a safe takeoff should one 
engine fail at a critical time, or roll to 
a stop before the end of the runway is 
reached in case the pilot elects to shut 
down the other engine and remain on 
the ground. This safety requirement 
is necessary, but it does impose an 
operating penalty because it substan- 
tially increases the required runway 
length for takeoff. 



The aircraft, of course, should be 
designed to have as good takeoff char- 
acteristics as possible without sacrific- 


ing too much payload and cruising 
range. But a more promising way 
of cutting down this takeoff run is by 
use of rocket power to supply the lost 
thrust from the failed engine for a few 
seconds until the aircraft has cleared 
the obstacles surrounding the field and 
can continue flight on the remaining 
engine. It is believed that a jet of suf- 
ficient size to supply the thrust of one 
engine would not be too large or too 
heavy to be carried as emergency 
equipment. Its use would permit 
operation out of much smaller airports, 
which is very important in feeder 
operations, as well as allow faster 
operating procedures on large airports 
by decreasing the ground handling 

By using pickup gear in the com- 
bination operation, we have eliminated 
a large number of landings without 
curtailing service to any town along 
the route.- By a slight modification 
of operating procedures the time loss 
per landing can be decreased suffi- 
ciently to permit operating schedules 
that will compete successfully with 
existing ground transport schedules. 
Thus we have arrived at a practical 
method of airline operation for feeder 

Of course feeder routes can be oper- 
ated to furnish mail and express serv- 
ice without landing (by use of pickup 
gear) or they can be operated to furn- 
ish passenger, mail, and cargo service 
by making regular landings at each 
point served. But for the reasons 
given, it seems logical that the combin- 
ation service, retaining a substantial 
part of the speed advantage of a non- 
stop operation, yet satisfying the small 
town’s need for passenger service, is 
the most suitable for feeder operations. 

Table II analyzes advantages and 
disadvantages of the three most prac- 
tical methods of operating the hypothe- 
tical route referred to in last month’s 
article. Populations and the number 
of passengers per day for each of the 
nine towns are from the previous arti- 
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cle. Mileages are assumed, as are the 
180-mph. cruising speed and 5-min. 
time loss for each landing. Five sche- 
dules are projected for the first part 
of the route, three for the remainder. 
The number of landings necessary to 
serve a town is arrived at by multiply- 
ing the number of passengers by .75. 
If this figure is greater than the num- 
ber of schedules, of course the latter 
is used. The revenue columns assume 
a 5c. per mi. fare and that all passen- 
gers will fly to the trade area center. 

When service is furnished to only 
the three largest towns, there is a seri- 
ous revenue loss — from $74.64 to 
$47.94 per flight. Fifty-six percent 
more revenue is available when all 
towns are served, either by landing or 
by the combination method. Eleven 
percent higher over-all speeds can be 
maintained by the combination method 
than by landing at each town. 

The expected traffic and need for 
frequent schedules helps to determine 
the proper size of the aircraft. A third 
factor is the cost per seat-mile. This 
cost figure, of course, is lower for 
larger aircraft But if a given route 
has a traffic potential of 50 passengers 
per day, for example, it would not be 
possible to carry them all in one large 
50-passenger plane flying only one 
schedule. Probably at least five sched- 
ules would have to be flown to give 
service to all 50. Still better service 
could be rendered, probably carrying 
more than 50 passengers if ten daily 
schedules were flown. However, there 
is a limit to the process of flying more 
schedules with smaller planes because 
the seat-mile cost becomes too high. 

So a compromise must be reached. 
Studies indicate that, in the beginning, 
the correct feederline plane size is one 
to accommodate about 12 to 15 passen- 
gers and about 600 to 1,000 lb. of mail 
and cargo. With this size, passengers 



can be flown at a fare of around 5c. 
per mi., yet relatively frequent flights 
can be scheduled without exceeding the 
traffic potential of the route. 

To satisfy the exacting requirements 
of safety, precise and complete flight 
procedures must be worked out to 
cover every phase of the operation. 
Every contingency must be anticipated 
and a safe procedure adopted without 
leaving anything to chance. 

The principles governing present 
trunk airline operating procedures are 
directly applicable to feeder operations. 
However, the flight procedures them- 
selves are not always applicable; the 
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operation is different and allowances 
must be made. 

Probably the most pronounced dif- 
ference is that feederline work is a 
low level operation. Where towns 
served are only 15 or 20 mi. apart, 
there is no reason for climbing to alti- 
tude between them, but flying at low 
levels will require extra precaution. 



Any collision indicators, radio alti- 
meters, and other modifications of 
radar equipment that become available 
after the war, will greatly facilitate 
this exacting flying. 

Most feeder airline flying will be 
contact. All the points to be served 
cannot have the equipment necessary 
for instrument approaches — the ex- 
pense would be to great. So flights 
approaching these points must be con- 
tact. 

Though actual scheduled operations 
where flying is done only under con- 
tact rules have given a remarkably 
high percentage of on-schedule flying, 
greater reliability can .be obtained if 
instrument flying is included, where- 
ever possible, as part of the flight pro- 
cedures. A number of airports along 
each feeder route, and probably both 
terminals, will have radio ranges. If 
part of a route has below-minimum 
weather, the flight often can be con- 
tinued on instruments to some point 
beyond the low spot where a let down 
can be made and contact flight resumed 
for the rest of the trip. 

Inclusion of this flight procedure 
would definitely increase operating 
percentages. Because of the very great 
need for reliability of schedules in 
feeder operations, it should be adopted. 
No extra operating costs would be in- 
volved, because emergency instrument 
flight would be required anyway for 
safety. Emergency instrument opera- 
tions would be necessary, since any 
contact flight can be forced on instru- 
ments by a combination of adverse 
weather and other circumstances. 
Should this occur, the pilot must have 
the instruments and radio equipment 
needed to fly to a nearby range and 

In some ways a feederline pilot will 
have things easier than a trunk line 
pilot. He will fly a much shorter route 
and can get to know its landmarks 
much better. For the same reason, he 
will also know more about the vagaries 
of weather along the course. Because 


the flights are short, there will be less 
chance for the weather to change en- 

Though the special knowledge and 
training of a feeder airline pilot will 
be somewhat different, the excellence 
of his training must be just as great 
as that of a trunk line pilot There 
can be no doubt about his knowing his 
flight procedures or following them. 

The pilot, regardless of how good 
he is, must have the support of an effi- 
tient and highly trained operating 
organization. Dispatchers must be 
provided to supervise and control all 
flights. They must have a communi- 
cation system through which this con- 
trol can be exercised; also, a weather 
reporting and forecasting service on 
which the pilot and the dispatcher can 
rely in formulating their flight plans. 
Maintenance must be of the highest 
caliber because of the high safety 
standards and operating percentages 
that must be attained. 

Of course a traffic division must be 
provided to book traffic to support the 
operation. The work of this division 
will be complicated because a substan- 
tial number of feeder passengers will 
be making connections with trunk air- 
lines for flights to more distant points 
and will want through reservations 



Thus it becomes apparent that run- 
ning a feeder airline is a full scale 
operation. It isn't something a school 
operator can do in his spare time. 
When a common carrier undertakes 
transportation of passengers, he as- 
sumes obligations that must be fully 
met in the safest possible manner. 

These obligations and responsibili- 
ties make it necessary that the opera 
tor employ highly-trained technics 
personnel, which will be expensive. T 
do business in a manner that will gai 
public confidence and furnish sufficiet 
service to attract the patronage nece 
sary to make the venture profitab 
will require an operating organizatii 
of considerable size. 

Accordingly, it is seen that a numt 
of routes must be operated as a u - 
to provide sufficient flight miles 
absorb these costs. In other words 
feeder operation cannot be small, 
then it would be to expensive. 

In next month’s article, Mr. Ray i 
discuss operating costs of a feeder 
line and the various factors that el 


^ WHERE DO THOSE 
GAS TAX DOLLARS GO? A&. 
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,s - — Every place but where they should, 

declares this vitally interested personal flyer, who sounds a call to arms to stop diversion 
of state funds from sorely needed airway facilities. 
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G asoline tax practices, as pre- 
vailing today in the majority of 
our 48 states, represent a seri- 
ous detriment to both personal and 
commercial aviation. In some respects 
these taxes are ridiculous and, if not 
changed soon, may result in seriously 
hampering a great and rapidly devel- 
oping phase of American life. 

Before developing the reasoning 
behind that statement, however, it 
should be pointed out that it is not 
taxation in itself which is opposed — 
it certainly is as fair to tax aviation 
fuel as it is automotive fuel. Strenu- 
ous objection is raised, though, to 
the present method of taxation and the 
present use of the revenues thus 
gained. 

The federal tax of 1 j t on gasoline is 
legitimate — there is no quarrel with 
that It is with the varying state taxes 
that the aviation industry and personal 
flyers are, or should be, concerned. 

In the first place, it is felt the orig- 
inal premise on which state legislatures 
issess taxes on airplane fuel is errone- 
jus. Modern flying cannot be limited 
>y state boundaries; the crossing of 
everal state borders in the course of 
few hours flying puts aviation in the 
salm of federal — not state— jurisdic- 
on. Therefore, any tax on aviation 
■el should be levied wholly by the 
deral government and not the indi- 
dual states. 

Let us examine the existing state 
cation setup and point out the wide 
icrepancy between the theory behind 
ind the actual practical workings of 
'se tax procedures, 
n 1942, the latest year for which 
ires are available, each of the 48 
:es except North and South Caro- 




lina were levying taxes ranging from 
2 to 7( per gal. of airplane fuel. The 
income for the preceding year from 
these taxes totaled $5,428,000. 

Thirty of the states work on a partial 
or total refund plan. That is, an air- 
craft operator pays his tax when buy- 
ing the fuel, then is entitled to a rebate 
— varying with each state — if he has 
the time and patience to fill in the re- 
quired forms and can stand up under 
the red tape. But there is one question 
which defies answer; If the states are 
willing to refund such money, why 
collect it in the first place? 

The remaining 16 tax-levying states 
do nothing about refunds. They simply 
take the money and allocate it as they 
wish. Sometimes, it goes into an avia- 
tion fund. More often it goes into 
highway funds, which have little to do 
with aviation. Other times it goes into 
education or relief funds, with the 
result that tax money collected on avia- 
tion is not used for aviation develop- 

In justice to some states, exceptions 
to diverting the tax funds should be 
pointed out Tennessee, for example, 
has done an outstanding job of seeing 
that aviation tax money has been well 
spent on aviation development. Flor- 
ida will, without too much reluctance, 
refund 7( per gal. if the gasoline is 78 
octane or higher; Kansas will return 
its it tax if more than 40 gal. are 
bought each time. This practice, as 
with New Mexico’s 50-gal. limit, auto- 
matically eliminate rebates to virtually 
every personal plane operator. 


Kentucky adds a fancy touch for 
commercial operators in rebating its 
5« tax. Such operators must deposit 
a $1,000 bond and file their receipts 
on gasoline purchases before the 15th 
of each month, or no refund. The 
personal flyer gets no refund no matter 
what he does. Michigan will allow a 
50 percent refund to those engaged in 
commercial interstate operations. 

Virginia’s refund method is a matter 
for experts. There they refund the 
5( tax if the gasoline is purchased 
for interstate use, but a complicated 
sliding scale arrangement cuts down 
the refund according to the time flown 
in Virginia air. Wyoming's tax law 
has a subtle touch; here the personal 
flyer can get a refund of 2 of the 4< 
tax if he buys more than 10,000 gal. 
per month. 

It is thus evident that today’s vary- 
ing state aviation gasoline taxation 
amounts to pretty much the same thing 
— getting the money by one means or 
another. Scanning the muddled pic- 
ture, one is tempted to wonder if the 
states simply saw a means of getting 
revenue or if they were afraid personal 
flyers would find a uniform tax system 
too boring on cross-country trips. 

Use of this tax money for anything 
but aviation purposes acts to strangle 
an industry which needs financing for 
expansion. It needs the money paid in 
by taxes for expanding facilities, train- 
ing, and research so that further 
growth can be stimulated. The coun- 
try’s automotive industry would be 
nothing compared to what it is now 
if, in the early days, tax money had 
been diverted from highway construc- 
tion as it has come to be. 

Personal flying today is in much the 
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same position that the automobile in- 
dustry was some 30 yrs. ago, and the 
country stands to lose gravely if flying 
is hedged and cramped by the reckless 
draining and incorrect use of its money 
in state taxation. 

The rebate procedure which the 
majority of states follow would be 
ridiculous were it not vicious in its 
practical applications. The states take 
the money, then offer to give it back. 
Inefficient, this, but not too bad. How- 
ever, what actually happens is that 
only the commercial airlines do get 
refunds — it means too much money not 
to. But it involves needless expendi- 
ture of valuable time on the part of 
both airlines and tax-supported clerks. 
The personal flyer or smaller operator 
rarely gets his refund, simply because 
it is uneconomic to spend the required 
time and effort. 

In fact, few personal flyers ever file 
for refunds. I recently checked 30 
airplane owners in the Los Angeles 
area and found that one man filed reg- 
ularly for refunds in California but 
not in other states ; eight had filed once 
but had not tried again because the 
money involved wasn’t worth the cost 
in time and irritation. The other 21 
had never filed at all. 

These are but a few typical examples 
by which the various states reap mil- 
lions of dollars by default. Even that 
wouldn't be too unfair if the money 
thus accumulated was used for avia- 
tion purposes. But it is all too fre- 
quently diverted to funds which have 
little or no connection with aviation. 
California, one of the nation’s top pers- 
onal flying states, has been collecting 
personal property taxes on aircraft 
and, by default, many hundreds of 
thousands of dollars through aviation 
gasoline taxes since 1923. It has never, 
to my knowledge, invested a single 
cent in any project for aviation. 

One might well question the furor 
about the states taking all this money 
if, as indicated, it isn't worth the 
bother of filing for refunds. Besides 
the principal involved, there is this : 

In 1941 there were about 20,000 
privately owned planes in the United 
States. It has been estimated that such 
ownership will increase ten times to 
reach 200,000 aircraft within a few 
years after the war ends. Other esti- 
mates say there will be 300,000 to 500,- 
000 privately-owned aircraft within the 
first decade of peace. Real money is 
involved even if these figures are not 
reached. 

The federal and state taxes on avia- 
tion gasoline for 1941 amounted, as 
has been pointed out, to nearly $8,000,- 
000. With 500,000 planes in the air 
these taxes might easily reach the 
$200,000,000 mark. We risk being 


trite in remarking, “that ain’t hay.” 

Now it should be reiterated that 
there is no argument here with fed- 
eral taxes. Federal taxation is as 
sensible as aviation is national in scope. 
Furthermore, the federal government 
spends funds accumulated by such tax- 
ation on essential aviation projects 
all over the country. 

But, under existing conditions, about 
$140,000,000 of the possible $200,000,- 
000 will be going to the states. And 
the states have no unified program for 
developing airways facilities. Few 
make any constructive effort in that 
direction at all. Many mince no words 
in allocating aviation tax funds to any 
department that may be a bit frayed at 

Rhode Island, for example, imposes 
a tax of 3< per gal. and drops the 
money into that yawning maw known 
as “general fund.” Pennsylvania ups 
the tax to 4« and tags the money for 
highways and relief. Alabama and 
Georgia raise the ante to 6 < — for high- 
ways and education. Louisiana wins 
the pot with a 7( levy which goes into 
the highway fund. Refunds are simply 


not considered in any of these states. 

Aviation, particularly personal fly- 
ing, needs these funds. Airway author- 
ities have estimated that 25,000 to 
30,000 landing facilities alone will be 
needed for personal flying within the 
next ten years. That means airstrips, 
airparks, and airports. The cost for 
building an adequate postwar landing 
facility has been estimated at $50,000. 
Simple multiplication shows why we 
need the tax money spent on aviation 
projects, $1,250,000,000 of it We who 
are interested in a constructive future 
for private aviation in this country can 
hardly afford to allow the money we 
pay out in fuel taxes to go unchal- 
lenged into general or miscellaneous 

We not only need all our own tax 
money for private aviation growth, 
we will need the help of the federal 
government — or state governments — 
if there is continued insistence on tax- 
ing aviation fuel. 

But how much better off aviation 
and the country as a whole would be if 
the people and their elected representa- 
(Turn to page 247) 





LET'S BE HONEST 
WITH OUR CUSTOMERS 


By CARL FRIEDLANDER, 


F ew men ever fully forget the 
thrill they got out of their first 
appearance in long pants. They 
could hardly tear themselves away 
from the mirror. What a man 1 There 
wasn't anything he couldn't do. 

We at Aeronca believe the light- 
plane industry is something like that 
admiring youth. Private aviation has 
qlimbcd out of knee pants, but it has 
been spending considerable time ad- 
miring itself in its new long trousers. 
It has also been dreaming a bit and 
declining to contradict that old wheeze 
that mirrors don't lie. 

We think it’s time personal flying 
walked away from that mirror and 
faced the hard world that confronts 
every youth or youthful industry. It 
may be quite a wrench. A stumble or 
two is almost certain. But let’s do it. 

The healthy, strapping youth that 
was the prewar lightplane industry 
has gone to war. And that tough job 
must be satisfactorily settled first of 
all. But like many other young men 
who will return to civilian life, our 
industry should be realistic about what 
it has to offer, what kind of job it can 
do for its employer — the public. 

Wars breed cynicism and skepticism. 
This is not the time (if there ever was 
one) to kid the public about postwar 
private flying. True, thousands of 
persons are confident that the air age 
will follow the peace. We heartily 
agree. But we insist that the public 
aot be fed the stuff of which dreams, 
allowed by nightmares, are made. 
The point may well be raised that 


Grandiose, impossible promises can lead only 
to a disillusioned, distrustful public and a 
seriously-hurt manufacturing industry. Here’s 
a prominent lightplane producer's program 
to avert such conditions. 
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the aircraft industry itself is not en- 
tirely to blame for much of the public’s 
misinformation ; that it comes from ill- 
advised enthusiasts who are either 
trading on the magic word aviation or 
who think they'd like to go in the air- 
craft manufacturing business after the 
war. This may be true, but it only 


increases the industry's responsibility 
to itself and to the public to make sure 
that its potential customers are given 
the honest facts. It calls for industry- 
wide realism in all public contacts to 
insure that the personal plane’s utility 
and usability are correctly presented. 

Surveys conducted by Aeronca show 
that nearly 60 percent of the light, 
personal planes in postwar America 
will be bought by rural dwellers. An- 
other 10 percent probably will be pur- 
chased by suburban residents. The 
remaining 30 percent will be accounted 
for by metropolitan dwellers. 

Why is this? Here’s at least one 
answer : The rural residents know 
they can use their lightplanes for busi- 
ness much of the time. With planes 
they can quickly get to town for busi- 
ness, they can quickly secure sorely- 
needed repair parts; dust crops; make 
erosion surveys; check range fences; 
plant seed; or simply dispel isolation 
by getting from “nowhere” to "some- 
where” rapidly. It’s the high utility 
of the lightplane that makes sense to 
them in their every-day working lives 
as well as in those periods devoted to 
vacations and pleasure. 

The rural dweller also knows, as 
does many a suburbanite, that he or she 
can land and take off from open areas 
near home — again, for work or play. 
And in most every case, he has a barn 
or equipment shed that is practically a 
ready-made hangar. 

Those living on the fringes of cities 
realize they probably will have to 
drive a short distance to use their 



personal planes. But that's nothing 
new. They like to drive anyway, and 
they usually have to if they shop or 
catch commuting trains. 

Those reasons for owning a light- 
plane are sound. John Q. Public finds 
they add up. That is, they do now. 
But how long will such reasoning 
endure if people begin to wonder 
whether half the things they hear about 
lightplane flying really are true ? Such 
tilings as the combination automobile- 
and-plane, or the tastefully landscaped 
airport nestling in the shadow of 
downtown city buildings where, 'tis 
said, the lady looking for a new hat or 
the businessman rushing to his next 
conference may park his plane? 

Americans are a nation of doers. 
But they know, deep down inside, that 
some things just ain’t so. And if they 
get too many of those improbabilities 
tossed at them, they are going to 
wonder — and then distrust what per- 
sonal flying can do for them. 

We believe our industry has a tre- 
mendous responsibility to the public. 
Many people may not know an aileron 
from a slipstream, but they’ve been 
sold on aviation and want to partici- 
pate in it. However, they won't want 
to for long if first they are dazzled and 
then awakened to a bitter reality. We 
must be honest in acknowledging that 
there are some things that lightplanes 
will never be able to do, just as there 
are things which are impossible for any 
other specific means of transportation. 

This is no alibi for any possible lack 
of aircraft development, for we feel 
our industry has done an unparalleled 
job of cramming decades of improve- 
ments into months — and that it can 
continue to do so. Rather, it is an 
urgent plea for dissemination of accu- 
rate information or. what airplanes can 
and cannot be expected to do. 


to the necessity of putting all we've got 
into producing better planes for less 
money and with steadily increasing 
utility. And I, for one, know it can 
and is going to be done. 

Most of us in aviation read what 
Henry Wallace, new Secretary of 
Commerce, had to say before the 
Senate Commerce Committee regard- 
ing the future of personal flying. He 
declared that the goal of a large (and 
presumably personal) airplane indus- 
try can be achieved only if the govern- 
ment lends a helping hand. We could 
bear to know more about just what 
that means. 
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railroads and canals when 
they were experiencing their growing 
pains. Federal and State financing 
helped immeasurably to build good 
roads on which the automotive indus- 
try prospered. And lightplane utility 
will be greatly enhanced by govern- 
ment aid in laying out and building 
airports and landing strips. 

But there can be a limit to anything. 
And we have abiding faith in private 
aviation’s ability to work out its own 
destiny as did its predecessor in per- 
sonal traveling, the automobile. 

In this connection, it is strange but 
true that it is almost impossible to de- 
termine the yearly increases in high- 
way construction during the early 
1920’s. But from what many of us 
remember, the first few years of this 
century’s third decade were not marked 
by the smooth travel afforded by our 
prewar highway network. And yet 
the number of passenger cars produced 
and sold in 1919 was almost tripled 
five years 


comtortable, cconomical-to-fly planes. 

We believe that the government can 
and should lend its aid in creating 
many new landing facilities for the 
private flyer. That help can be tendered 
veterans and ex-war workers in many 
ways, including financial aid in setting 
themselves up in business on a small 
airport for the sales and service in 
personal flying — which in motoring is 
situated in show rooms and garages on 
Main Street. We at Aeronca know 
that we must help these men and 
women to the limit of our experience in 
the lightplane industry. And, most of 
all, we must not kid them or ourselves 
that the millennium in flying is any 
nearer than other dream worlds. 

A four-letter word — Jobs — is going 
to be the principal topic of conversa- 
tion for some time to come. But we 
have no fear that this country will fail 
to solve its postwar problems. Sure, 
they look and are tough. But America 
did not acquire its high standard of liv- 
ing, working, and playing by postpon- 
ing the solution of tough problems. 
And we in lightplane aviation can’t 
do it, either. 

The time is almost here when per- 
sonal flying will have to prove whether 
or not it rates those long pants. If we 
act our age, and draw steady aim on 
the future, we’re all set to do big things 
in a big way. And we’ve got the 
whole country behind us, because there 
has never been a time in American 
history wfien such an overwhelming 
enthusiasm for one type of travel has 
been so evident. With that backlog 
of interest and goodwill, lightplam 
aviation cannot miss if it doesn’t kj 
either the public or itself. 



Aeronca believes wholeheartedly in 
the future of personal flying. We 
know that in walking away from that 
mirror before which we’ve all been 
preening ourselves we must take con- 
fident, firm steps. And, on the way, 
we must perfect and refine the light- 
planes we now have. If we tend to 
dream a bit enroute — and that's only 
human — a jolt or two will arouse us 



proof, but we think a parallel may be 
drawn between post World War I days 
and what we will experience after 
World War II. Given a reasonably 
free hand to plan, experiment, and per- 
fect, the American lightplane industry, 
freed of its fascinating mirrored re- 
flection, will do a highly creditable job 
of furnishing this nation with safe, 
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Our financial editor's annual survey shows that the government is getting more airplanes 
for less money . . . industry's reconversion reserves are better . . . 
inventories are down slightly . . . the tax bill far exceeds prewar gross incomes 
and even though Congress could improve our manufacturers' tax situation, the — 

Industry's Financial Position 
Shows Fundamental Gains 


By RAYMOND L. HOADLEY, Flno 


N o longer need it be said that 
the aircraft industry faces a 
desperate fight for postwar sur- 
vival. For the industry definitely 
turned the corner last year. Not only 
was its war effort carried to new pro- 
duction heights in 1944 but the indus- 
try also made marked progress in lay- 
ing the foundations for the recon- 
version and adjustment period that 
lies ahead. 

A composite picture of the financial 
Status of 17 representative companies 
hows that the average 1944 earnings 
f the aircraft manufacturers were 
lightly higher than in 1943, although 
ot up to 1942 levels. 

A continuation of the present satis- 
fictory earnings pace seems indicated 
in the forepart of 1943. In fact, some 
companies that had severe cutbacks 
and major retooling tasks last year 
are currently doing better than a year 
ago. 

Some companies like Douglas, Re- 
ublic, and Ryan had larger unfilled 
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orders at the close of the first quarter 
than ever before. But what will hap- 
pen in the latter part of this year de- 
pends, of course, on the daily chang- 
ing status of war needs. As distances 
shrink in the Pacific many of the iden- 
tical plane types used in European 
operations may be employed against 
the Japanese. As matters stand today, 
nearly every major plane manufacturer 
is building at least one plane that is 
a good bet for service in the Pacific 

The general pattern will involve the 
gradual concentration of aircraft pro- 
duction in the plants of the aircraft in- 
dustry itself. Thus 1943 should prove 
a good year in most respects. And 
aircraft production bids fair to retain 
its ranking for one more year as 
America’s No. 1 industry. 

This prediction is predicated on the 
fact that many companies have been 
able to issue their reports earlier j in 
fact, we have the picture three months 
sooner than was the case last year. 


Renegotiation and other special prob- 
lems have held up reports of other pro- 

Here, in a nutshell, is the way the 
industry’s financial cards stacked up at 
the beginning of 1944 : 

Of foremost importance is the fact 
that larger postwar reserves were 

salted away than in 1943. 

Inventories were decidedly lower. 
Bank debt, current assets, and current 
liabilities also declined. 

Cash for the average company was 
higher than the high taxes owed. 

Dividend payments increased a bit, 
and profit margins on record sales con- 
tinued to be among the lowest of the 
nation's great industries. 

Let us consider a more detailed sur- 
vey of the aircraft financial facts of 
1944 and their relation to the postwar 

The outstanding fact that can be 
gleaned from 1944 operations was the 
sharp reduction in inventories, even in 
the face of much higher deliveries. In- 
ventories of the reporting companies 
aggregated $403 million last year, 
compared with $530 million in 1943 



and a total of $421 million in 1942. 

In previous articles we have pointed 
out that one of the most promising 
factors in the aircraft industry out- 
look was the apparent endeavor of 
company officials to bring inventories 
under better control. Large cash re- 
sources and reserves can melt away 
almost over-night on the rocks of huge 

Here is tangible evidence that, with 
1944 inventories down $130,000,000 
from those of 1943. the industry made 
a grand beginning last year in curbing 
its potential inventory liabilities. 

Sales of the 17 companies jumped 
to $5,600,000,000, against $4,233,000,- 
000 in 1943 and $3,300,000,000 in 1942. 
There were several cases, as our ac- 
companying chart shows, where indi- 
vidual company sales last year fell be- 
low those of the preceding year. Cut- 
backs, retooling, and contract readjust- 
ments caused that situation. 

Actually there is no yardstick by 
which 1944 dollar volume can be ac- 
curately compared with that of the 
preceding year because of the enor- 
mous price reductions and contract re- 
adjustments effected in 1944. Con- 
solidated Vultee, for example, made 
voluntary cash refunds and price re- 
ductions of $131,500,000 in 1944. The 
price of Republic Aviation’s P-47 
Thunderbolt fighter was cut to $43,000 
from an average of $54,490 in 1943 
and $66,000 in 1942. 

Net earnings of the group were 
$70,674,000, against $67,379,000 in 
1943 and $81,590,000 in 1942. Renego- 
tiation sliced off about $13,000,000 of 
the aggregate 1943 profits — but that 
will not happen to the 1944 results, 
since the various companies know 
pretty much what to expect in renego- 
tiation and have already made liberal 
allowances. 

The 1944 tax charges of these com- 
panies came to the amazing total of 
$343,738,000 — more money than the 
industry took in before the war and 
more money than it can hope to receive 
for its products for the first several 
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years after the war is over. In fact, 
the unpaid taxes on the collective bal- 
ance sheets came pretty close to their 
aggregate cash holdings of $351,271,- 
000. 

Most promising aspect of the indus- 
try’s financial picture is the way it is 
setting aside reserves for postwar 
contingencies and readjustments. 
Some $47,000,000 were added to re- 
serves last year by 13 companies, 
against $21,000,000 by 12 organiza- 
tions in 1943. This makes total re- 
serves for the 13 concerns $156,000,- 
000 . 

Survival, not profit-making, is the 
greatest objective of the industry. So 
the opportunity again this year to for- 
tify reserves still further will be wel- 
comed by aircraft shareholders. 

One way in which Congress could 
give substantial relief to the industry 
would be to permit them to cash in a 
portion of their excess profits tax 
postwar bonds. Postwar refunds com- 
ing to 16 aircraft companies total more 
than $40,000,000. The use of this 
money to meet reconversion costs 
would be of great aid to aircraft pro- 

Another way in which Congress 
could help would be to speed up the 
relief which companies are offered 
under the carry-back provisions of the 
tax law. As the law now stands, a 
company may carry the unused portion 
of its excess profits tax credit for 1945 
and its net loss (should it have one) 
and apply them against income of the 
last two years and claim a tax refund. 
However, even though a company is 
fairly certain it will have a net loss 
this year, it must go ahead and pay — 
during this year — the full amount of 
its 1944 taxes. 

The change many tax experts are 
advocating would allow the company 
to estimate its earnings for 1945, cal- 
culate the refund it would be entitled 
to, and then deduct the amount of the 
refund from current payments it is 
making on 1944 taxes. Thus the com- 
pany would be able now to collect a 



refund it might not otherwise get for 

Most of the companies in the indus- 
try have negotiated V or VT loan 
agreements, which will make available 
funds aggregating more than $600,- 
000,000 for financing war contracts 
and terminations. So far, however, 
the industry has made surprisingly 
little use of these credits. Bank debt 
of the companies surveyed amounted 
to only $55,000,000 at the end of 1944 
against $164,000,000 the previous year. 

Current assets declined to $1,305 mil- 
lions last year from $2,098 millions in 
1943, but current liabilities, too, were 
down. They stood at $1,031 million in 
1944 compared with $1,281 million the 
previous year. Dividends paid totaled 
$26,949,000 for the' group, a gain of 
$3,800,000 from the preceding year. 

Six of the companies reported their 
unfilled orders in 1944 annual reports, 
showing aggregate backlogs of $5,285,- 
000,000. Douglas led with a backlog 
of nearly $2,000,000,000, followed by 
Consolidated Vultee with $1,700,000,- 
000, North American Aviation $845,- 
000,000, Republic Aviation $600,000.- 
000, Ryan Aeronautical $103,000,000, 
and Aviation Corp. $37,000,000. 

It is interesting to note that when 
the defense program started in July of 
1940 these same six companies had 
collective backlogs of $334,000,000, a 
great portion of which were made up 
of British and French orders. And 
then when Pearl Harbor came along, 
the unfilled orders of these companies 
had grown to $2,012,000,000. 

For the first time, Douglas and 
Lockheed made mention of their post- 
war commercial transport orders. 
Pres. Donald Douglas revealed that 
his company had $129,000,000 in such 
orders on the books and was in the 
process of negotiating with airlines 
for another $129,000,000. Pres. Robert 
Gross of Lockheed pointed out that his 
company had $150,000,000 in commer- 
cial transport orders, making a grand 
total of over $400,000,000 for the two 
( Turn to page 248) 
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Millions of Timken Bearings are helping the 
B-29 write flaming history on the bewildered 
face of Japan. In every giant engine, one hun- 
dred and forty-four of them contribute un- 
failingly to its power and precision . . . while 
fifteen more in the landing and nose wheel as- 
semblies enable it to take off and land safely. 
One of the most vital of the indispensable 
B-29 Timken Bearing applications is shown 
in the cross-section above . . . where two 
Timken Bearings in each Hayes Industries 
wheel assure true, free rolling . . . maintain 
uniform brake clearance . . . and add the 
well-known Timken Bearing advantages of 
greater compactness, endurance, and economy 
of maintenance. 

There is a Timken Bearing of unmatched 
quality to meet nearly every aircraft require- 
ment. Why not write us? We’ll be glad to 
make recommendations. The Timken Roller 
Bearing Company, Canton 6, Ohio. 

"Be sure the trade-mark ‘TIMKEN’ is stamped 
on every hearing you use." 
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DESIGN ANALYSIS OF THE 

ZEKE 32 (HAMP) 

Text by JOHN FOSTER. JR. Managing Edita,. "Aviation" 

Field sketches by CHESTER S. RICKER. Detroit Edita , "Aviation" 


Presenting the 12th of our series, a profusely illustrated part-by- 
part examination of the Zero's successor, showing how Jap engi- 
neers achieved unusually light structural weight without sacrificing 
strength. 


E iHT STRUCTURAL WEIGHT has 

been the prime consideration in 
designing the Hamp — now 
officially designated the Zekc 32 — 
which was developed from the Jap’s 
workhorse Zero fighter. 

Nothing has been spared to keep 
weight down, neither excessive man- 
hours to manufacture complex units, 
nor increasing maintenance difficulties 
for ground crews. Lightening holes, 
for example, are used prolifically — 

as small as half an inch are found 
throughout the craft. Outstanding of 
the weight saving measures is com- 
plete elimination of protective armor 
and self-sealing fuel tanks. It all re- 
sults in a plane that is extremely 
vulnerable despite good maneuvera- 
bility at medium speeds. 

This weight-saving design would 
indicate that the craft is flimsily built, 
but such is not the case, for its strength 
compares favorably with many Ameri- 
can-built planes. 

Principal difference between Zeke 32 


and its predecessor is installation of a 
Nakajima — or Ishikawajima-built Sa- 
kae 21 engine — developed from 
Zeke’s Sakae 12 — and substituting fixed 
squared wing tips for the earlier fold- 
ing elliptical type. 

The Sakae 21 is a 14-cylinder, two 
row radial aircooled engine developing 
1,020 hp. at 2,600 rpm. at 6,400 ft., 
turning a 10 ft. 3-in. diameter constant 
speed propeller which is very, very 
similar to Hamilton Standard design. 
As installed in Zeke 32 the engine has 
a down-draft carburetor and a two- 
speed blower in place of the older 
single speed. The installation has 
necessitated moving the firewall aft 
eight in. and changing the cowling to 
put the air intake at the top. 


provement. lor it is cleaner and fits 
more snugly, having an OD of only 
45 in. Built in upper and lower halves, 
it is carried on channel section rings 
supported by steel links on front and 
rear rocker boxes. The two halves 
are joined by hook type clamps and 
hand holes for access to the clamps 
are covered by fairing plates held in 
place by quick fasteners. 

Engine accessories arc generally of 
sound design, but are not so sturdy as 
comparable American units whose 
design they follow. They are cooled by 
a scoop inside the cowling which 
brings air over the top of the cylinders, 
with several small ducts forcing air 
directly on some of the units. 
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The engine is bolted to the lj-in. 
diameter mount ring by 13 lugs welded 
to the ring. Of conventional tubular 
construction, the engine mount has 
side tubes of lj-in. diameter; top and 
bottom tubes of lft-in. diameter, and 
attaches to the fuselage longerons by 
four high tensile bolts j in. in diameter 
and If in. long. 

W if !'f|S IIHfff? For# Fuselage 

Hamp's fuselage is built in two sec- 
tions, the semi-monocoque fore section 
extending from the firewall 103 in. 
aft to former J, which is just aft of the 
wing trailing edge and just forward 
of the aft end of the cockpit canopy 
fairing. This section is built integ- 
rally with the wing and, in fact, is 
not structurally complete until riveted 
to the top wing skin, which forms the 
cockpit floor. 

Principal fore and aft members are 
four longerons, extending aft from the 
engine mount to former H, just for- 
ward of the wing trailing edge. The 
two top longerons are fairly heavy 
aluminum alloy hat-section members; 
the lower two are channel sections 
riveted to the upper wing skin and 
bolted to the spars. These longerons 
are flattened to accomodate formers B 
through H. Three i-in. hat-shaped 
stringers are spaced evenly between 





the longerons and extend to former J. 

Former A, to which is screwed the 
light* sheet steel firewall, is a ring 
bulkhead containing the four engine 
mount bolts, while formers C and D 
shape skin around the fuselage fuel 


tank. Former D extends up from the 
front spar to the base of the windshield. 
Tapering to a width of 1J in. at the 
top, it is made up of two channels with 
a box facing and has varying-sized 
flanged lightening holes. A heavy 
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tubular tie-through member at the top 
supports the two 7.7-mm. machine gun 
breeches and the top of the main instru- 
ment panel. A similar, but smaller 
diameter tubular tie-through member 
attaches to the bottom of the instrument 
panel and the middle of the three 
stringers. 

Formers E and F are lightweight 
hat-shaped contour frames riveted to 
the longerons and stringers. Former 
G, a built-up hat-shaped structure, 
with lightening holes along the inner 
face extends up from the rear spar to 
the top longerons. 

Former H, some 6J in. aft, is a full 
contour built-up member extending 
from the lower longerons up through 
the fuselage top to form the turnover 
truss. Here again, lightening holes are 
much in evidence. Both fore and aft 
sides have some as large as four in. 
near the center, with another row of 
1-in. diameter near the flange face 
which, in turn, has 1 in. holes spaced 
i in. apart. This member supports the 
pilot's seat via a torque tube to which 
two arms are riveted. The cutout in 
former H forms the only access to 
the accessory compartment, with en- 
trance being gained by loosening two 
pins from the back support of the pilot’s 
seat, and tilting it forward. 

Former I is a light hat section frame. 
Former J is made up of 1 x j x i-in. 
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extruded angle sections with 80 boles 
for flr-in. bolts spaced 1} in. apart 
forming a butt joint for joining to the 
aft fuselage section. 

Fixed windshield consists of three 
flat plates of glass, none of which is 
bullet-proof. The cockpit canopy like- 
wise uses ordinary glass, all flat plate 
except for the segments in the curved 
top, edges of which arc beveled and 
rubber-mounted. The light alumimnn- 
and-plywood frame slides 27 in. on six 
rollers in an extruded track section, 
and can be locked in four positions by 
a spring loaded pin sliding down into 
holes in the top of the track. Locking 
is accomplished either in or out of 
the cockpit by a handle set near the 
top of the forward part on the left side. 
No emergency jettisoning arrangement 
is provided. 

Cockpit 

In general the cockpit arrangement 
follows conventional practice except 
for size. While it’s big enough for 
Japs, a typical American pilot in full 
flying gear would be pretty well jam- 
med in. The top instrument panel 
includes the gunsight at the top, with 
the breeches of the two 7.7-mm. ma- 
chine guns just below on either side, 
and the artificial horizon and bank and 
turn indicator centered. Also on this 
panel, mounted on Lord-type vibration 
absorbers, are the usual flight and 
engine instruments and switches. A 
panel on the pilot’s left contains the 
throttle and gun quadrant; fuel tank 
selectors; hydraulic system controls; 
electric switchbox; etc. An unusual 
item on this panel is a parachute static 
line hook. 

The panel on the right side contains 
mechanical cowl flap controls; radio 
controls; landing gear controls; ar- 
restor hook release ; fresh air tube ; etc. 
Apparently cockpit heating equipment 
is not standard, but some planes have 
electric heaters around the air intake. 

Also on this side is the lever for 
raising or lowering the pilot’s seat 
which is adjustable only up and 
down. The lever has a push button like 
an automobile emergency brake, but 
no ratchet — merely a square tooth 
quadrant. A shock cord bungee pass- 
ing over two pulleys on the turnover 
truss pull the supporting arms upward. 

Entrance to the cockpit is from the 
left side, via three retracting steps and 
two hand grips, all of which are spring 
loaded and released by very smooth-fit- 
ting flush push buttons. One button 
releases the lower step — which drops 
down out of the fuselage just aft of 
the trailing edge — and one which comes 
out the fuselage side just above the 
wing. Individual buttons are used for 
the other steps and grips. The steps 


and handles behind the overturn bulk- 
head have 2i-in. diam. .024 aluminum 
mushroom-shaped heads on the inside 
to prevent puncturing the fuselage 
flotation.gear, which will be discussed 
in detail later. 

Although these steps and grips must 
add considerably to the man-hours in- 
volved in production, they perhaps save 
weight which would be necessary if 
heavier skin were put on the wing. 
Too, they help maintain clean aerody- 
namic design and do not necessitate 


breaking up the finish, which is excep- 
tionally smooth all over the plane. 

Throughout the cockpit, wherever 
possible, brackets or supports are lo- 
cated between spanwise and lengthwise 
members so as to give a little additional 
strength. 



A compressed air cylinder; battery; 
DF radio receiver ; hydraulic fluid res- 
ervoir; and oxygen cylinders are 
located aft of the pilot’s seat between 
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formers H and J. The oxygen cylin- 
ders can be re-charged from the out- 
side by removing a flush-fitting plate 
held in place by a quick fastener to 


expose the connection and gage. In 
this section, too, brackets are arranged 
where possible to give some added 
strength. 


i'ijl )|I»M Aft Fuselage 

Aft section of the fuselage is full 
monocoque, extending from former K, 
which is butt-bolted to former J, but 
of lighter material, to former V, a dis- 
tance of 144 in. 

All except L and N are full circum- 
ference, spaced 16 in. apart, and are 
J section, and those near the front end 
are 1-J in. deep. These are built up in 
three sections, lap-jointed and riveted. 
Gages vary from .048 for the front 
lower sections, through .035 at the top. 
to .018 for those near the aft end. 

All the formers have standard cut- 
outs for the stringers, with J-in. light- 
ening holes between stringers. 

There are 22 Z-shaped £-in. deep 
stringers in the aft fuselage section, 
spaced approximately 6 in. apart at 
the fore end. All have four right 
angle clips for attaching to the frames. 
A built-up hat-section longeron ex- 
tends along the bottom from former K 
to aft of former S, where the arrestor 


Right side ol cockpit showing, at lett, oil 
shutter and cowl Hap adjusting cranks with 
cockpit ventilating tube seen at end ol 
cowl Hop crank. (AAF photo) 
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trim tab control and throttle quadrant 
- (center and top right) and end of elec- 
trical switchbox. (AAF photo) 

gear hook attachment is made. 

Formers S and U carry tubes for 
stabilizer spar attachments and eleva- 
tor trim tab control equipment. Former 
V is built up of a channel section frame 
supporting the fin post, bottom rudder 
hinge and the tail wheel drag yoke 
fitting which is riveted to the bottom. 
This member is not parallel to the other 
formers, since the bottom is farther aft, 
putting it nearly vertical to the ground 
line when the craft is in three point 
position. Three stamped brackets on 
each side serve to anchor quick fasten- 
ers on the tail cone. 


M m I® To" Cone 

This tail cone is comprised of two 
stamped alloy sheets, with two J and 
two L-section stiffeners riveted inside 
each half. Small fairings extending 
out to the elevator also serve as stiffen- 
ers. It has a depth of 20 in. where it 
attaches to the fuselage; is 31i in. long 
at the top and 36 in. long at the bottom, 
where a formation light fits into the 
aft end. Three quick fasteners and ten 
screws on each side hold it in place, and 
a canvas dust catcher is screwed on and 
attached to the tail wheel drag yoke by 
a piano hinge. A bayonet plug con- 
nection is provided for the formation 
light. Removal of the tail cone exposes 
the tail wheel and combination retract- 
ing unit-oleo shock, and is one of the 
very few features of Hamp which 
would get any enthusiasm from a 

Skin on both fore and aft fuselage 
sections is of lighter alloy than is cus- 
tomarily used on occidental planes, 
that on the fore fuselage being .048 
gage on the lower portion and .035 near 
the top, and .018 for all the aft section. 
It is flush riveted throughout, with all 
fore-and-aft joints being lapped, others 
butted. Also throughout Hamp, small 
rivets are used, few being larger than 
J-in., some being only ab-in. Despite 
the rivet sizes, there is no evidence on 
the craft studied to indicate a lack of 
strength, nor were there any indica- 
tions of sloppy workmanship. 

Flotation Gear 

Hamp's main flotation gear for over- 
water operations consists simply of a 
large water-proof canvas bag in the aft 
fuselage section. This is connected 
to a tube leading to a barrel-type valve 
on the left side of the cockpit. Thus, 
when faced with a forced water land- 
ing, the pilot opens the valve, allowing 
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the bag to be inflated by pressure of 
the air rushing in through the intake, 
with the valve being closed when the 
bag is fully inflated. The main bag is 
not connected with the wing flotation 
gear, to be covered in the discussion 
of the wing. 

The arrester gear, which appears to 
be left on the craft whether or not it 
is operating from a carrier, is built up 
of a T-extrusion with the forged hook 
riveted on. Extension and retraction 
is by means of a flexible cable running 
from a crank set in the right side of the 
cockpit This handle incorporates its 
own lock, for the handle can be pivoted 
in toward the axle and locked into 
teeth extending out from the hub. 

Stabilizer 

Stabilizer is two-spar full cantilever 
type, attaching to the tubes running 
through fuselage formers S and U by 
two shear taper pins on each spar. 
These tubes extend out 1} in. from the 
monocoque to the bolt centers, the gap 
being covered by a fillet extending back 
to the tail cone. Inboard stabilizer ribs 
are built-up truss type; the other seven 
are conventional stamped flanged 
aluminum alloy with lightening holes. 
Two spanwise channel stringers are 
used, one extending out to the tip, the 
other ending at the fifth rib. The lead- 
ing edge has intercostals between each 
of the ribs. This section is attached 
to the front spar by top and bottom 

The skin is all flush-riveted, the gage 
for the leading edge being .025; the 
remainder .018. Skin extends aft of 
the rear spar and both top and bottom 
surfaces are crimped to form hoods 
over the elevators. 

H-mt Elevators 

Fabric-covered elevators follow con- 
ventional construction, with single spar 
and stamped flanged ribs having light- 
ening holes j-in. apart. Fabric is 
sewed on in the old style, rather than 
being attached by metal clips or wire. 
The spar root forms a box into which 
the torque tube is riveted, this tube in 
turn being butt-bolted to a torque tube 
mounted in the aft fuselage with the 
mass balance attached to it. One craft 
examined had stop-cables attached to 
the horn, possibly to prevent green 
pilots from over controlling. Elevators 
have three self-aligning ball bearing 
attachments for connection with the 
stabilizer. 

Elevators are the only control sur- 
faces having trim tabs adjustable in 
the air. Operation of the tabs is by a 
vernier drum in the cockpit from which 
cables lead to a gear box mounted on 
former R. A short length of chain 
gives positive drive to the gears and a 
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crossed cable drive carries motion to 
the right hand tab. Universal joints 
are installed just behind the gear boxes, 
with torque tubes from there to another 
pair of universal joints just ahead of 
the elevator torque tubes. A small 
crank turning in a slot in the tubular 
tab spar serves to change its angle. 

It is quite possible that more than 
one Jap pilot has had trouble with his 
tabs, for no provision has been made to 
prevent fouling of the crossed cable 
turnbuckles, short little gadgets which 
apparently are necessary to keep the 
cables tight enough to give the neces- 
sary drive. 

Hft&fX'tj |nj#g Hn an d Rudder 

The vertical fin is built integrally 
with the fuselage except for the 10-in. 
deep leading edge, which can be de- 
tached by removal of wires from piano 
hinges on either side. Backed by inter- 
costals and ribs 54-in. apart, skin on 
the leading edge is .025 gage; that 
along the sides is .016 and, as is the 
case with the stabilizer, skin is carried 
aft of the rear spar and crimped on 
either side to form a horn over the 
rudder. Of two-spar construction the 
fin has four stamped, flanged horizontal 


Conventional design is followed in 
the fabric covered rudder, except that 
the small metal trim tab is adjustable 
only on the ground. The single spar is 
stamped, flanged and with lightening 
holes as are the ribs. Aerodynamic 
balance horn, of some 46 sq. in., is set 
at the top, fitting into a cutout in the 
fin. Three hinge points have self 
aligning ball bearings and the torque 
tube mounted on the bottom end is 
within the fuselage. The rudder horn 
has a 5-in. spread, and some Hamps 
have had wooden stop blocks installed 
in the hinge fitting at the horn. This 
installation, like the cables on the ele- 
vators, may possibly be to prevent 
green pilots from over controlling. 


Haitip's full cantilever wing present- 
several unorthodox features, outstand- 
ing of which is the splice on each side 
between ribs 10 and 11. (There are 
24 ribs from fuselage side to the tip.) 
Since no design or production ad- 
vantages are gained, use of the splices 
may be necessary either to limited 
length of extrusions available, or to 
limited milling bed lengths. With 
these splices, both front and rear spars 
are continuous from tip to tip, like 
those on the Focke-Wulf 190 (analyzed 
in Aviation for October, 1944) so that 
if either side is damaged, the entire 
wing — together with integral fore 
fuselage section — must be replaced. 

Spars are constant tapering I-beams, 
built up of extruded T-sections and 
solid 16-gage web reinforced every 8 
in. by seven hat section and 17 L-sec- 
tion stiffeners on each side. The ex- 



trusions are milled on the outer 
surfaces to the depth of wing skin, so 
that the spars themselves form part of 
the upper and lower wing surfaces. 

Front spar is located at 32 percent 
of root chord and 27 percent of tip 
chord throughout the span, and the 
rear spar is at 65 percent of root chord 
and 64 of tip chord. Distance of spar 
centers on centerline of fuselage is 2 
ft. 10i in., at tips it is 1 ft. 5} in. 

Neither upper nor lower surfaces 


between spars and ahead of the front 
spar appear to enter beam bending 
strength, since all hat-section spanwise 
stiffeners spaced 6j> in. apart in these 
locations are intercostals, tieing only 
to ribs through flat skin reinforcements. 

Open truss type ribs, spaced 8 in. 
apart, are used in the leading edge ex- 
cept ribs 4 to 7 for landing gear at- 
tachment, and 7 and 8 between which 
are located the 20-mm. Oerliken can- 
non. Upper and lower chord sections 


are J-section joined at the leading edge 
by formed plates. Webs are j-in. OD 
tubing, flattened at the ends to attach 
to the J-sections. Holes are drilled in 
the upper ends of the tubes to prevent 
cracking by flattening. 

Nose ribs at the landing gear at- 
taching point and on either side of the 
cannon are built-up box truss type — 
very complex units made of many small 

’Tween spar open truss type ribs are 
also spaced every 8-in. Every third 
rib is a compression member with 
formed C-section webs using double 
flanged gussets at all joints. Remain- 
ing ribs, although of similar truss type, 
are much lighter and are without gus- 
sets. Many of the C-sections in these 
ribs have clips at the mid-column point 
to tie the outstanding legs together and 
prevent collapse. 

Additional flotation gear is built 
into Hamp’s wing through two airtight 
compartments formed by sealing off 
two boxes, one formed by the front 
and rear spar and ribs 8 and 22, the 
other formed by the front spar, leading 
edge and ribs 8 and 23. 

Trailing edge ribs extending from 
the rear spar to a false spar supporting 
flaps and ailerons are conventional 
stamped, flanged aluminum alloy with 
lightening holes. Stiffening the Z- 
section false spar without greatly in- 
creasing weight is achieved by screw- 
ing small strips of 3-plywood to both 
the inside face and along the flange of 
the lower edge. 

Surfaces of the wing, like those on 
the fuselage, are very smooth. Skin 
panels ahead of the front spar appear 
unnecessarily small, but those between 
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edge skin gage is .028; top surface 
between spars out to the cannon be- 
tween ribs 7 and 8 is .035 ; from there 
to the tip, .027 ; lower surface between 
spars is .024 ; and aft of the rear spar 
is .022. On the wing too, very small 
flush rivets arc used, most of them 
being Ar-in., but some are as small as 
At -in. 

No de-icer boots are provided on 
the wings, the only anti-icing equip- 
ment being a slinger ring on the pro- 
peller and a jacket within the oil radi- 
ator to heat carburetor air. 

The 5-in. long squared wingtip is 
made of light alloy pressed in halves 
welded along the leading edge, and is 
full monocoque except for a light web 
chordwise web rib 9 in. from the trail- 
ing edge. The 12-16 v., 16 candle- 
power identification light in the leading 
edge is held in place by stove bolts 
screwed to captured nuts. The whole 
tip is attached by captured nuts fitted 
to the end wing rib. 

Evidence of the desire to get clean 
aerodynamic design without regard to 
man-hours is shown by the hand grips 
attached to the front spars at the wing- 
tips. In the lower skin a piano-hinged 
3 x 5-in. plate is held flush with the 
surface by an adjacent thumb-lock 
quick fastener. By releasing the lock 
the plate may be pushed up, in turn 
releasing a pin latch which permits the 
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grip to be pulled down into vertical 
position. The grip is a T -section alum- 
inum casting — with the top of the T 
forming part of the skin in retracted 
position — with two quarter-round wood 
blocks screwed in the flanges to give 
a semi-circular grip. The pivot end is 
nicely machined, and fits its retaining 
pin snugly. 

In addition to this rather fanciful 
item, machined retractable tiedown 
rings are attached to the front spars 
near rib 11. 

ttMX Aileron, 

Hamp's slotted type ailerons are of 
conventional design and construction, 
having a channel section spar, 15 light 
stamped ribs and metal-sheathed nose 
section, all fabric-covered and attached 
at three self-aligning ball bearing hinge 
points. Those on the Zeke 32 are 1 1 in. 
shorter than those on the original 
Zero. Trim tabs, adjustable only on 
the ground, are set near the inboard 


end of each aileron trailing edge. 

Flaps are hydraulically operated all- 
metal split type, with the skin flush- 
riveted to nine stamped, flanged ribs, 
a spanwise hat section stringer and a 
single spar which is combined with the 
leading edge by a heavy skin to form 
a torsion box. Flaps are attached to 
the false spar by piano hinges. The 
ribs are .020 gage : skin is .062 on the 
bottom of the torision box. .017 aft: 
and spar is .050 dural. This spar is 
not continuous, being broken to re- 
ceive brackets holding the operating 
balance gear and the hydraulic cylinder, 
which is attached to the flap, with the 
piston attached to the false spar. A 
plywood strip is screwed onto the 
trailing edge for added stiffness with 
little extra weight. 

Maximum deflection is 60 deg., but 
test flights have shown that 40 deg. 
gives the best glide angle. To insure 
balanced action, two i-in. cables are 
attached to high tension leads installed 


aft of the false spar and connected 
through bell cranks and push-pull rods. 
Operation of the flaps is indicated in 
the cockpit by a graduated slide oper- 
ated by a thin flexible cable attached 
to the balancing bell crank on the 
starboard flap. 

Jfmmm. Landing Gear 

Outstanding feature of the main re- 
tractable landing gear is the mounting 
of the retracting jack to the shaft 
through eccentric bearings which, 
when the strut has completed the down- 
ward arc, brings the linkage through 
to a straight line position to form a 
positive mechanical lock. 

To retract the gear, a cable attached 
to a cam controlling the lock arms 
is operated from an extruded arm on 
the landing gear selector valve handle. 
As this is moved to “up” position, the 
cam forces the lock arms from their 
position against the link plates as fluid 
pressure is passed to the rear of the 
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3 x 5-in. cylinder. As the piston con- 
nection to the leg is in straight posi- 
tion, and the cylinder mounting or sec- 
ondary shaft is off center at the eccen- 
tric. the pressure forces the cylinder 
backwards, rotating the shaft to bring 
the linkage from the straight position. 

At the top of the arc a ring on the 
wheel fork catches a latch in the wheel 


well to lock it up, when a micro switch 
turns on a red light on the electric 
switch box at the pilot’s left. The pilot 
must then return the selector valve to 
neutral position, otherwise the hydrau- 
lic pump will continue exerting pres- 
sure and the system will burn out. A 
warning horn blows if the pilot fails to 
neutralize the lever after the wheels 


are up and locked, but it doesn’t blow 
if he forgets to lower wheels when 
coming in for a landing. A green 
light on the switchbox indicates 
wheels are down and locked; a yel- 
low light indicates they’re neither up 
nor down. There is also a small bayo- 
net indicator which projects above the 
left wing to give the landing gear po- 
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sition, similar to the Focke-Wulf 190. 

Also on the wheel fork is a small 
trip and roller which closes and locks 
fairing attached to the fuselage belly 
so that retracted wheels are completely 
enclosed. 

When the craft is on the ground and 
its weight causes the oleo to shorten, a 
flexible cable running from the right 
wheel up into the cockpit forces a small 
pin out behind the selector valve handle 
thus preventing its being moved into 
“up” position to retract the gear. 

The landing gear has a spread of 1 1 
ft. 6 in., and in extended position the 
legs toe in 2 deg. and the wheels toe 
out 3 deg. Brackets and fairing at- 
tached to oleo and wheels are of .040 
gage. Typical of the light weight of 
the craft are the wheel and 23 x 6.9 
tire, together weighing but 28 lb. 

Brakes are hydraulically operated 
self energizing type with two shoes. 
9j* in. long, 1 } in. wide and A in. thick 


operating on a steel drum riveted to 
the wheel. The brakes are usually 
operated by cables running from the 
rudder pedals, but some of the craft 
have the cylinders located in the fuse- 
lage. No parking brakes are provided, 
apparently just to save weight. 

Landing gear legs are conventional 
steel forging construction, 3j in. in 
diameter, with 3-in. diameter oleos hav- 
ing a 34-in. stroke and operating under 
approximately 230 psi., mounted atop 
wheel forks of welded steel stampings. 

The retraction unit is housed ahead 
of the front spar in a 214 x 104-in. 
section built up of i-in. dural. Landing 
loads are carried directly into a short 
auxiliary spanwise spar and into the 
front spar by two heavy nose ribs and 
toward the rear spar by two interspar 
compression struts. The built-up sec- 
tion puts both landing gear leg and 
wheels forward of the front spar with- 
out bending it. 


M Tail Wheel 

The tail wheel unit is a combination 
retracting ram and air-oil shock unit, 
retraction being operated by the land- 
ing gear selector valve. The light alloy 
cylinder of the retracting unit houses a 
hollow ram, at the top of which is a 
piston head. Just above the compres- 
sion glands on the piston head is a 
semi-circular groove, and when the ram 
is fully extended, two round headed 
spring-loaded plungers engage in a 
groove and keep the ram from moving 
outwards until pressure is exerted at 
the top port, indicated by (A) in the 
accompanying drawing. Right below 
the piston is another groove accommo- 
dating 14 steel balls when the ram is 
fully extended. The balls are retained 
in a cage towards the front of, but 
inside a packing gland, and are pressed 
up against a chamfered collar by a 
spiral spring against a glanded collar. 
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The fluid pressure, supplied to the top 
port (A), is also connected with an- 
other port, shown at (C) in the sketch. 
This pressure, in conjunction with the 
spiral spring, pushes the balls against 
the chamfered collar, forcing them into 
a groove below the piston when rani is 
fully extended. 

To retract the unit, pressure on the 
two ports (A) and (C) is released 
and applied to another lower port ( B ) . 
Owing to the chamfered edge of the 
groove in the ram and release of the 
pressure, the balls are forced hack into 
the cage and the ram travels back into 
the cylinder until locked hv two plung- 
ers. All glands in this portion are 
leather, there being three main sealers 
of V-section forced between convex 
and concave collar by the gland nut. 

The shock unit is in the retractor 
ram. From the piston end there is 
screwed a steel tube of 4-in. ID. and 
j-in. OD. A series of ft-in. holes arc 
drilled through the sides, starting J-in. 
from the end. About f-in. from the end 
is a shoulder against which is fitted a 
bronze collar with six A -in. holes 
bored through the face and against 
which a plate valve works to control 
the six holes. The bronze collar be- 
comes a piston fittiiig snugly into the 
bore end of the other portion of the unit 
which, in turn, slides into the internal 
bore of the retractor ram and becomes 
the shock absorbing ram at the end of 
which is a pivot pin hole for attaching 
to fuselage former V. 

Up the center of the shock ram is 
fitted a hollow extension approximately 
J-in. in diameter with a Si -in. steel 
tube right through the center and 
projecting 2-in. above the J-in. brass 
column. Fluid is fed into the unit 
from a charging valve through the 


si-in. tube which acts as a level tube. 
The brass column has a fir-in., 4-in. 
long groove tapering in depth from 
sVin. at the top to 0 at the bottom. 
This tube is a snug fit with the tube 
fitted to the top portion of the shock 
unit, and in action is a metering pin. 

On impact, the shock ram moves in- 
ward, compressing the fluid and closing 
the valve on the piston forcing the fluid 
through the metering pin groove, 
which in turn allows it to flow through 
the large holes in the side of the tube 
in which the pin travels, to the main 
cylinder space. On recovering, the 
compressed air forces the ram out- 
wards, opening the plate valve and 
taking the fluid back into the original 
chamber. 

The charging valve is situated in an 
offset on the end of the shock ram near 
the pivot hole. Gland packings in the 
shock unit arc fabric and a little 

The lower end of this retracting- 
shock unit is attached to the aft end of 
the magnesium casting drag yoke, 
which is pivoted at its fore end to fuse- 
lage former V. Through this yoke a 
34-in. long vertical pin turning in ball 
bearings attaches the aluminum wheel 
fork casting. The tail wheel itself is 
5J-in. in diameter and 3-in. wide, and 
has a J-in. thick solid rubber tire. The 
bottom of the drag yoke is reinforced 
and shaped like a skid to reduce dam- 
age to the fuselage bottom in case the 
wheel stays retracted during a landing. 

The tail wheel is steerable by cables 
from the rudder through an arc of 
about 60 deg., but full swiveling can be 
accomplished by giving the tail a sharp 
sidewise jerk which overrides the dogs 
tending to keep it within the normal 
arc. It can also be locked for take- 



off or landing by a cockpit-operated 
spring-loaded pin which drops into the 
front end of the steering horn. 

S< K Controls 

Controls present quite a mixture of 
the old and fairly modern, for bearings, 
as an example, run all the way from 
the plain to rollers, and the only way to 
repair some of the units is to com- 
pletely replace them. And in some 
cases this is no 5-min. job, since most 
units are riveted in place. The control 
stick is made up of every light stamp- 
ings and tubing, and apparently weight- 
saving Was the dominant factor in its 

Aileron control consists of yoke at 
the base of the stick with a tube held 
by two plain bearing brackets running 
aft under the pilot’s seat to a bell 
crank set just aft of the rear face of 
the rear spar. Push-pull rods of lj-in. 
diameter run from there to bell cranks 
set in built-up brackets at the center 
aileron hinges. Idlers to prevent 
buckling keep maximum length of the 

Elevator controls embrace a push- 
pull rod with rotating thrust bearing 
extending from the stick back under 
the pilot's seat to a self-aligning ball 
bearing bell crank held by brackets 
attached to the rear spar, with a torque 
tube extending out to bell cranks held 
by brackets riveted to the rear spar at 
the cockpit sides. These brackets have 
a built-in stop block to prevent pushing 
the stick too far forward and a cable 
stop limiting its backward motion. 

Pivots of the bell cranks are set about 
1 in. ahead of the spanwise tube, so 
that the cranks move up and down as 
the stick is moved. Quarter-in. cables 
extend from these cranks back through 
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49i-in. from the root. All the tanks 
are light welded aluminum, are not 
self-sealing or protected in any way, 
and arc not an integral part of the air- 
craft structure. Hookup is conven- 
tional parallel, with a 4- vane engine 
driven pump backed by an emergency 
hand pump, and no internal by-pass or 
regulator is provided. Small tank 
ventilators are set in the lower surface 
of each wing; apparently cooling is 
necessary to prevent vapor lock at high 
altitudes, since no booster pump is 
provided. 

One of the two hydrostatic gages is 
connected to a two-way valve so that 
either wing tank can be measured; the 
other is for the fuselage tank. There 
are also two selector valves — one for 
wing tanks and one for fuselage and 
drop tank — with the cocks set in the 
wing center section and operated by a 
series of knuckle joints. 

In the center of the front spar is a 
permanent fitting for an 87-gal. drop 
tank, a very clean little unit that leaves 
no projection outside the fuselage 
once the tank is dropped. Most drop 
tanks are light aluminum, but some of 
wood and even compressed paper have 
been used by the Japs. 

The oil system includes a 13-gal. 
tank supported by welded lugs which 
bolt to the front of the firewall. The 
oil radiator is in a scoop just below 
the engine cowling, and shutters are 
operated mechanically through cables 
from a small crank on the right side of 
the cockpit. 

Electric System 

Light weight is again apparent in 
the two-wire electric system, current 
for which is supplied by an engine- 
driven generator and a 12 v., 20 amp. 
battery. Switches are simple but 
rugged, light wiring is used through- 
out, and conduits are small. 

It is interesting to note here that in 
many places throughout the craft, 
conduits, wires and plumbing are not 
held in place by brackets, but simply 
by shellacked tape tied into lightening 
holes found practically any place. 

Although Hamp’s armament has 
been fatal to too many good Americans 
it is, compared with our fighters, light- 
weight like the rest of the craft. It 
consists, fortunately, of but two 7.7- 
mm. machine guns and two 20-mm. 
cannon. The machine guns, of com- 
paratively low muzzle velocity, are 
built just like British Vickers. They 
have a free-firing rate of 600 rounds 
per min., but since they are electrically 
synchronized to fire through the pro- 
peller, their actual rate is much lower. 
The 30-mm. cannon are also of fairly 
low muzzle velocity and set outside the 
propeller arc, fire 100 rounds per min. 
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four different types of fairleads to the 
elevator horn. 

Obsolete is the best word for the 
rudder control design. Cables are at- 
tached to a diamond-shaped plate — 
with the usual lightening holes — rein- 
forced by riveted flanges, the whole unit 
being set in a bracket attached to the 
top wing skin which forms the cockpit 
floor. Atop the plate are riveted two 
tubes and a screw jack on the aft end 
of which is a six-spoke wheel to give 
pedals a 4-in. fore and aft adjustment. 
The rudder bar is simply a bent alloy 
tube welded to brackets fitting over the 
tubes, and pedals are riveted to lugs 
welded to the outer ends of the bar. 

The hydraulic system is used only for 
the landing gear and flaps and is, 
therefore, a fairly simple unit. Pres- 
sure is supplied by a small gear-type 
pump driven by a gear train from the 
engine, and is regulated by a spring- 
loaded regulator valve adjustable be- 


tween 782 and S53 psi. Excess pres- 
sure is by-passed through the valve into 
the 5 j-pint reservoir 'located in the 
fuselage behind the pilot. No accumu- 
lator is provided, pressure depending 
entirely on the pump. 

MVc&M Fuel System 

An emergency hand pump, located on 
the right side of the cockpit, is coupled 
in parallel with the engine pump. 
Pressure lines have gauze filters which 
can be removed and cleaned without 
loss of pressure. The selector valves 
are three-position type, using co-axial 
bronze valves operating in a bronze 
insert in a dural housing. Pressure is 
always applied to the top of the cone 
to insure positive seating. 

Normal fuel capacity is 134 U. S. 
gal., with 20 in a 12-i-lb. fuselage tank 
set just aft of the firewall, and 57 gal. 
in each of two 24-lb. wing tanks set 
between spars and extending out 



Low density honeycomb core seen here was produced in additional resin by dipping. Flexibility, tackiness, and edge- 
blocks, band-sawed to required thickness, then saturated with wise compressibility ot core permits very rapid placement. 


All-Laminate Construction 
Bids for Aircraft Uses 


By LEONARD S. MEYER, Associate Director of Engineering Research, and 
JOHN C. CASE, Research Engineer. Flaskon Di,.. Libbey-Owens-Ford Glass Co. 

Here are informative details of tfie experimental production of a 
complete fuselage section formed of a new structural material. 
Composed of resin and glass cloth, this product is seen offering 
interesting possibilities for mass-fabrication of aircraft components. 


I sandwich-type aircraft struc- 
turcs are well known, and in 
the past, plywood, metal, and combina- 
tions of wood and resin-laminate con- 
structions have been utilized. 

But, for the first time, a representa- 
tive structuial part has been fabricated 
with all-laminate sandwich con- 
struction — including core material. 
Strength characteristics were found 
to be more than adequate, and fabri- 
cation on an experimental basis was 
relatively fast and certain. 

Origin of Project 

Experimentation under the auspices 
of ATSC aircraft laboratory at 
Wright Field had established desirable 
strength-weight properties 1 of resin- 



glass cloth laminates and their useful- 
ness as the skin in sandwich construc- 

Experimental fabrication at the air- 
craft laboratory culminated in the 
construction of primary stressed air- 
craft parts, most prominent of which 
were a number of Consolidated Vultee 
BT-15 fuselage sections. 

While these parts adequately met 


static, impact, firing, and flight tests, 
their usefulness as a demonstration of 
laminate construction was impaired by 
the employment of some wood — notably 
balsa as the sandwich core, and spruce 
as stringers and compression pads. 
Also, tail wheel assembly fittings were 
attached to a plywood bulkhead. 

Obviously, the use of wood — because 
of its lack of decay resistance, its 
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dimensional instability, directional pro- 
perties, and variability in weight — lim- 
ited the general acceptance of sand- 
wich construction employing it. 


Subsequently, several synthetic ma- 
terials, such as celular hard rubber, 
celular cellulose acetate, and foamed 
thermosetting resin compositions, had 


been advanced as sandwich core mater- 
ials. These, however, if adequate for 
low density cores, still leave unsolved 
the problem of eliminating wood from 
the more highly stressed compression 



Resin research and application tech- 
nique experimentation in the labora- 
tories of Libbey-Owens-Ford Glass 
Co.’s Plaskon Div. led to the produc- 
tion of samples of cellular all-laminate 
honeycomb core materials. The ease 
with which these could be produced, 
the identity of their composition with 
that of the laminate skins, and the 
possibility of production in any weight 
and strength up to that of solid lamin- 
ate, led Wright Field personnel to re- 
quest that Plaskon undertake the ex- 
perimental production of all-laminate 
fuselage sections and to deliver a num- 
ber of these for test purposes. And 
under the resultant contract, a com- 
plete BT-15 fuselage rear section was 
constructed of resin-glass cloth lamin- 
ate employing no wooden inserts. 

The use of metal was limited to fit- 
tings necessary for attachment to the 
remainder of the airplane, and such 
rivets or bolts as were required for 
their assembly — this much being dic- 
tated by the original design of the 
metal plane. 

To date tests of this construction 
have been limited to complete static 
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and ground tiring tests, and all were 
satisfactory. Additional fuselage sec- 
tion for flight test and study are under 
construction. 

This BT-15 rear fuselage section has 
now been produced in four types of 
construction — aluminum alloy, wood, 
glass-laminate and wood combination, 
and finally, the all-laminate makeup. 
Interesting comparison of static test 

shown in Table 1. 

Materials of Construction 

The complete fuselage section was 
built of Plaskon 911 resin-glass cloth 
laminate, with the exception of rivets, 
tail wheel and stabilizer attachment 
fittings, and front attachment washers. 
Total weight of metal involved was 
3.3 lb. and weight of complete fuselage 
section was 75 lb. 

Four types of the laminate construc- 
tion were employed : 

(1) Solid glass cloth laminate for 
sandwich skins, rear bulkhead, and 
front band for attachment of fairings. 

(2) Low density honeycomb core 
weighing 9 lb./cu. ft., used in j in. 
thickness for the bulk of sandwich core 
and for core in the stiffening bands. 

(3) Heavier honeycomb core used 
under the stabilizer attachment fittings 
only, to withstand rivet pressure. 

(4) Tubular higher density core 
employed under the rear center stiffen- 
ing band and for two longitudinal core 
stringers about 3 in. wide extending 
from the front attachment fittings to 
the rear bulkhead. 

Engineering Data 

Conforming to design tradition of 
using previously determined physical 
constants combined with data on antici- 
pated stresses, constants for the types 
of construction to be employed were 


Data obtained and safety factors em- 
ployed are shown in Table II. 

The fuselage section was fabricated 
in two halves and then assembled — not 
that this was indicated as the best 
procedure but because molds for the 
halves were available from earlier 
work at Wright Field whereas a full 
mold was not available. 

Individual components of core ma- 
terials. rear bulkhead, front and rear 


stabilizing ring cores, rear reinforce- 
ment spars for tail wheel assemblv 
attachment, and three front attach- 
ment fittings, were prefabricated of 
laminate, then incorporated in one 
operation into the complete half struc- 

In producing each fuselage half sec- 
tion, a simple procedure giving consis- 
tently satisfactory results was fol- 
lowed. The steps involved are: 







seal edges of blanket to mold above 
the "lay-up’’. 

(g) Apply vacuum between blanket 
and mold, thus putting pressure on the 
lay-up. The blanket is allowed suffi- 
cient excess so as to mold firmly around 
all fittings. 

(h) Cure or weld the lay-up into 
one complete structure by means of 
oven-baking. 

It is believeil that the outstanding 
strength-weight ratio of this all- 
laminate construction, combined with 
its smooth exterior surface and ex- 
treme stiffness, will be of interest to 
aircraft engineers. 

Questions raised will involve fabri- 
cation methods. It is believed that 
many advantages can be demonstrated 
through the use of this new structural 
material in judicious combination with 
metal, and that the following enum- 
erated advantages make it of great 
potential value: 

(1) Prefabrication possible. As in 
all-metal construction, component 
parts may be readily produced in 
widely separated plants, and finally 
assembled as a complete structure. 

(2) Mass production methods feasi- 
ble. Sandwich core material may be 
readily corrugated and assembled, and 
cheaply produced with semi-automatic 
machinery, in any desired weight and 
thickness. 

(3) Results consistently uniform. 
Easy cure of the resin — whether en- 
closed or exposed to air— coupled 
with its "tackiness”, enables core, 
skins, and subassemblies to be easily 
placed and held in place, and guaran- 
tees consistent production results. For 
example, in the present experimental 
program, no fuselage section or half 
section had to be discarded. The first 
two produced were assembled and met 
all static tests. 

(4) Simple and structurally sound 
repair. Damage by gunfire of the all- 
laminate construction was less than 
for either wood or metal. Also, the 
simple technique of repairs, involving 
no equipment not easily available in 
the field, offers a great advantage over 
metal for many parts. 

(5) Availability of materials. Both 
constituents of the construction-,- resin 
and glass cloth — can be readily ex- 
panded in production from most avail- 
able raw materials, to meet conceiv- 
able demands. 


References 



144 


AVIATION, May. 1943 


Centralized Vs. Decentralized 
Aircraft Research Organizations 

PART V OF A SERIES 


By K. R. JACKMAN, Chief Ted Engineer 

Consolidated Yettee Aircraft Carp., San Diego 

Herein, Author Jackman first weighs the advantages and disad- 
vantages encountered when research activities are organized in the 
"concentrated" form, then he applies the same yardstick to the 
"separate-function" type of setup. And finally he considers the >6ork 
of specific governmental and industrial research organizations, cit- 
ing the values afforded through cooperation of these agencies. 


"Organised industrial research is the 
highway to the hilltop of economic 
progress — the pathway trod by the 
majority of successful business enter- 
prises." 

C ONTINUING OUR DISCUSSION of 
aviation laboratory organiza- 
tions, prewar and postwar, let 
us now consider the centralized as 
compared with the decentralized form. 

As may be noted in Fig. 2 of Part 
IV (page 141, Apr. Aviation), it ap- 
parently was found expedient to de- 
centralize research and testing within 
the engineering department of this 
1940 Lockheed organization — that is, 
into structures research, flight test re- 
search, and aerodynamic research. 
With the increases in the size and com- 
plexity of wartime organizations in the 
last few years, there has, in some in- 
stances, been a tendency to increase de- 
centralization of testing and research 

On the occasion of the celebration of 
the 25th birthday of the central re- 
search organization of the Standard 
Oil Co. last year, it was pointed out 
by Clyde Williams 1 ’'* that this com- 
pany is one of the pioneers among the 
larger industrial organizations in es- 
tablishing what are now known as 
"central research” departments. Al- 
though a few of the more research- 
minded corporations, such as Amer- 
ican Telephone & Telegraph and Gen- 
eral Electric, had central research de- 
partments before the last war, and sev- 
eral others had well-organized depart- 
ments, the movement did not really get 
under way until Standard Oil and sev- 
eral other organizations, at the close 
of or shortly after World War I, estab- 
lished highly-organized central re- 
search departments, thus starting a 
trend which has gained impetus with 
the years. 

It is largely to these well-organized 
and effective central research depart- 
ments that America and the world owe 
their debt for the outstanding produc- 
tion of war material that is bringing 
victory for the Allies. 

Williams”' 4 lists the principal re- 
quirements for the successful research 


laboratory as “suitable personnel, good 
management, and a well-equipped 
plant.” The personnel should be trained 
not only in the primary fields of inter- 
est but also should become expert in 
other fields so that they may give ad- 
vice and consultation and may direct 
activities in allied or fundamental 
fields of interest. The management 
should be so staffed as to be able to 
direct the technical phases of the re- 
search.work in order to keep it in pro- 


ductive channels and recognize its 
commercial possibilities. The research 
laboratory should have all the neces- 
sary equipment to enable the technical 
staff to carry on its work efficiently 
and with as much saving in labor and 
time as possible. 

Centralization of aircraft research 
functions has advantages and disad- 
vantages over a decentralized labora- 
tory, the particular local situation in 
each aircraft organization dictating the 
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HOW AERO RESEARCH MAY BE CENTRALLY ORGANIZED 



weighting of the “pros” and “cons” and 
the final choice of organizational setup. 

Let us consider, for a moment, some 
of the major advantages and disadvan- 
tages of the theoretical centralized 
laboratory organization shown in Fig. 
1 (recognizing, of course, that the re- 
verse will be true for a decentralized 
laboratory; the “pro" for one is the 
"con” for the other) : 

Advantages : 1. Prevents duplication 
of personnel, equipment, and area. 

2. Permits unified control policies 
and reports. 

3. Permits flexibility of use of man- 
power and equipment on high-priority 
projects. 

4. Permits greater economy. 

5. Permits strengthening of research 
personnel in experience and morale by 
a constant flow of projects. 

6. Permits concentrated effort in 
meeting competition from outside com- 

Disadvantages : 1. Joins dissimilar 
test functions, such as wind-tunnel 


tests, structural tests and flight tests, 
which conventionally are maintained 
as separate functions. 

2. Tends to become large, un- 
wieldy, and given to “red tape” if “staff 
system” is not applied. 

3. Throws heavy burdens on director 
and assistant director if administrative 
assistance is not forthcoming from 
subordinates. 

In a fair analysis of the type of re- 
search laboratory suited to an aircraft 
company, the above considerations, to- 
gether with the physical locations of 
the various functions, size of groups, 
and availability of natural leaders, 
must be carefully considered. The most 
questionable test functions of Fig. 1 
have been shown in a position where 
optional separation may be made from 
the central laboratory and affiliations 
may be made with more conventional 
departments. 

In order to meet the postwar demand 
for economy, for small but strong test 
functions, and for flexibility of the 


technical staff and engineers, chemists, 
metallurgists, etc., it is believed that 
considerable centralization of research 
and test functions within large aircraft 
manufacturing organizations is bene- 
ficial and will be a natural trend with 
the curtailment of current lucrative 

It is also believed by the writer that 
the separation of the research labora- 
tory from engineering — to act as an 
unbiased test and development agency 
for other departments of the company 
or for other divisions of the corpora- 
tion, and to report as a separate de- 
partment to a vice-president of the 
company — has merit and should be se- 
riously considered in any postwar 
research organization. 

Factors of Efficiency 
In a Centralized Research Laboratory 

Flexibility and a minimum of “red 
tape” are incorporated in the central- 
ized research organization (Fig. 1) 
through the proper functioning of a 
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practical administrative group and the 
“staff assistants" group. (Simplifica- 
tion of laboratory procedures, report 
control, planning and scheduling, cost 
control, and other administrative func- 
tions, will be individually covered in 
future articles in this series.) 

The importance of the proposed 
“staff assistants” group ( Fig. 1 ' 
should not be overlooked, since these 
specialists compose the heart of a 
large, flexible, efficient, centralized 
laboratory. Each of these men should 
be expert in his respective field, such 
as structures, vibration, aerodynamics, 
materials, power plant testing, etc., and 
together they would form a depart- 
mental committee, with the director 
and assistant director to consider all 
major incoming projects, allocation 
and budgeting of work, laboratory poli- 

asmuch as these men are without group 
responsibilities, they could effectively 
carry on liaison and expedite test proj- 
ects in laboratory groups with which 
they are affiliated bv their specialized 
field. 

For instance, the “structures staff 
assistant” could help the director — 
who, after all, will be busy with man- 
agement. policy, and budgetary mat- 
ters — by contacting the structural 
group (tests) and the structural and 


analytical group (theory and mathe- 
matics) and correlating the common 
problems. Test reports, and also re- 
ports to management on specialized 
work, would be accepted and signed by 
the proper staff assistant before being 
circulated by the director. 

Although many tests and research 
laboratories of aeronautical engineer- 
ing departments are closely associated 
with an experimental or shop depart- 
ment, which builds prototype airplanes 
and test specimens, it appears desir- 
able, from the writer’s experiences, to 
attach a laboratory shop to the cen- 
tralized research department. Only by 
such an organization can high-priority 
developments and tests be scheduled 
and expedited, independent of con- 
flicting production demands. 

There are probably many labora- 
tories in which complete or partial 
centralization of testing and research 
may not be advisable. Most aircraft 
research laboratories arc decentralized 
to some extent, though the trend ap- 
pears to be to concentrate facilities for 
economy. In the Consolidated Vultec 
Aircraft Corp., for instance, as with 
many large aircraft companies which 
have been forced to expand rapidly in 
the last few years, it has been conven- 
ient. in the interest of mass produc- 
tion. to decentralize to a large degree, 


both organizationally and also in phy- 
sical locations (as shown in Fig. 2). 
Administrative personnel for each of 
the test functions has grown, with the 
corporation, in each separate labora- 
tory and has adequately handled the 

0. S. Research Laboratories 

The largest research institution in 
the world is that maintained by the 
U. S. Dept, of Agriculture, which has 
experimental stations in various parts 
of the country supported partly by the 
individual states and partly by funds 
from the federal government. 

The National Advisory Committee 
of Aeronautics is the agency estab- 
lished by Congress to promote aviation 
through research. This organization 
has three large laboratories, one at 
Langley Field, Va., for wind tunnel 
and structural research ; one at Moffett 
Field, Calif., for wind tunnel and flight 
testing; and one at Cleveland, Ohio, 
for engine research. 

In peacetime, the NACA laboratory 
facilities are partially used on problems 
of direct interest to the aircraft indus- 
try as a whole, whereas in wartime 
they are used exclusively for Army and 
Navy problems and there is only a 
nominal amount of coordination with 
the aircraft industry. 
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An interesting, but seldom-men- 
tioned, laboratory is that maintained by 
the Federal Bureau of Investigation of 
the U. S. Dept, of Commerce. The 
functions of this "Technical Labora- 
tory” include : Blood examinations ; 
toxicological examinations; firearms 
identification; glass fractures; latent 
fingerprint identification; powder pat- 
terns (gunpowder or blast) ; number 
restoration on documents, currency, or 
firearms; examination of documents 
(hand writing, typing, erasures, etc.) ; 
bombs and explosives ; microscopy ; 
spectrography ; and metallurgical ex- 

Thosg in the aircraft research labor- 
atories who have been referees or in- 
vestigators in cases of suspected sabo- 
tage or relative to acts of carelessness 
in aircraft factories, in which the FBI 
inspectors are asked to make an inves- 
tigation, realize the careful, yet rapid, 
judgments that are required of these 
men, based sometimes on the local air- 
craft laboratory findings but more 
often on the results determined by the 
FBI Technical Laboratory in Wash- 
ington, D. C. 

It is interesting to note in a 1942 
pamphlet v '' on this laboratory that 
"as the laboratory expert rises in 
distinction, and increasingly gains the 
confidence of the investigators, of the 
prosecutors, and of the court, his testi- 
mony will have an even greater value 
than at present. Of course, he must be 
of unquestionable character and unbi- 
ased, so that after a disinterested 
methodical study of the evidence (a 
study often made at a place remote 
from the scene of the crime), and 
without any knowledge of extraneous 
facts in the case which at times might 
tend to afFect his best judgment, he can 
arrive at a conclusion as to the exist- 
ing conditions and interpret them in 
the best interest of justice.” 

Wide Discretionary Powers 

The aircraft companies, through 
their research and engineering depart- 
ments, work cooperatively with the 
Army Air Forces and the Navy 
Bureau of Aeronautics to obtain in- 
formation on which specifications for 
new aircraft can be soundly based. 
The AAF and BuAer, as the largest 
sponsors of research and new prototype 
airplanes in the last few years, have 
permitted the prime contractors wide 
discretionary powers as to the details 
of the research and development work 
which can be done to obtain the final 
product 

Wright Field,' -5 headquarters of the 
Air Technical Service Command, like 
other large buying agencies such as 
Macy’s and Sears Roebuck, writes its 
own quality specifications for what it 


wants. And then manufacturers pro- 
duce merchandise in the form of pro- 
totype planes specially to meet its re- 
quirements. Since Wright Field buys 
only products that meet it specifica- 
tions, it maintains enormous test lab- 
oratories to check the products. 

To pursue test and research work, 
Wright Field is given an annual ap- 
propriation by the Army, from Army 
funds provided in Congressional ap- 
propriations. Since 1939, when Con- 
gress began loosening purse strings to 
make the building of a preeminent 
American Air Force possible, the 
ATSC headquarters has placed over 
$50,000,000,000 of orders. 

Construction of the Patuxent River 
Naval Air Station,' -1 at the junction of 
the Patuxent River in Maryland and 
the Chesapeake River, marks the first 
base where the U. S. Navy can com- 
bine and concentrate the flying and 
operating aspects of experimental work 
in aviation. This experimental center 
is the Navy’s counterpart of the 
Army’s Wright Field. Several thous- 
and officers and men make up the full 
staff to use the 45 buildings at the 
station. In connection with its work 
for the development of better aircraft, 
it will take over experimental work 
previously conducted at the Naval Air 
Station at Anacostia, Md., and Nor- 
folk, Va., and at the Naval Aircraft 
Factory at Philadelphia, Pa. 

NAES Has Six Departments 

The Naval Air Experimental Sta- 
tion,' -5 was set up in 1924 as a part 
of the larger Naval Air Materiel 
Center (NAMC) to prove that naval 
aircraft parts are "best by test.” and 

nautical experimental stations in the 
world. NAES is divided into six de- 
partments which deal - with engines, 
materials, instruments, radio and elec- 
tricity, medical problems, and general 

The degree to which a large labora- 
tory can be subdivided, and the spe- 
cialization of each section, are best 
shown in the organization of the Na- 
tional Bureau of Standards' -5 at 
Washington, D. C. In Fig. 3 is de- 
picted the elaborate line-and-staff 
organization of this research institu- 
tion, subdivided into four functional 
divisions: Research and testing, com- 
mercial standardization, ordnance de- 
velopment, and administration. 

When confronted with such massive 
centralization, together with the num- 
erous bureaus common in government 
research and testing organizations, the 
writer often questions whether too 
much organization and administration 
is not as bad as too little, and whether 
in such institutions there is not a real 


danger that the office, which should be 
the servant of the investigator, may 
become the master. 


In 1939, Bernal," - * of the University 
of London, bemoaned the fact that in- 
efficiency and the imperfect organiza- 
tion of individual research laboratories 

ability from which scientific research 
in England suffered. He found that 
even more important was the general 
lack of coordination between the dif- 
erent scientific institutes and between 
individual research workers in differ- 

“What organization of science exists 
is almost entirely informal,” stated 
Bernal. "Workers in any given field 
generally get to know one another 
personally, and they arrange among 
themselves, when they are on friendly 
terms, the kind of work each of them 
intends to pursue and the relation of 
one man’s work to another.” 

The first organized attempt to co- 
ordinate aircraft research in the 
United States was through the Aero- 
nautical Chamber of Commerce, in ex- 
istence since 1918. In 1940, a techni- 
cal department was established to 
represent the industry before govern- 
ment groups. The membership of the 
Chamber has included most of the 
major aircraft manufacturers, as well 
as engine, propeller, and accessory 
manufacturers. 

The coordination activities of the 
Chamber in 1940 and 1941, as reported 
by M. Nelles,' -5 was placed on a volun- 
tary basis as regarded disclosure of re- 
search and development data. The 
scheme which was followed was that 
companies which had research or test 
reports which they felt would be of 
interest to other companies and which 
they were willing to exchange for re- 
ports of approximately equal value, 
would list the reports with the Cham- 
ber. Upon receipt of a coded list, a 
company would then ask the Chamber 
to forward its request for certain re- 
ports to the lister, after which the 
barter took place between the two com- 

' As the Chamber collected report 
listings from the aircraft industry, 
it became increasingly evident that 
much of the research and testing which 
had been conducted by airframe manu- 
facturers was pure duplication, hence 
the possibility existed that, through a 
cooperative approach, this research 
could be done more economically for 
the benefit of the aircraft industry. 

M. Nelles,' - * Chief of the OPRD 
Industrial Processes Branch of the 
War Production Board, has described 
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CENTRALIZED ORGANIZATION OF NATIONAL BUREAU OF STANDARDS 
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the coordination of the Aircraft War 
Production Board activities since 1942 
to eliminate duplication, to utilize most 
effective existing facilities and person- 
nel, and to obtain answers to problems 
quickly and accurately. 

It was in Apr. 1942 that the presi- 
dents of the aircraft companies in 
Southern California met and created 
the AWPC to facilitate cooperation 
among member companies to do “more 
faster with less.” One of the chief 
aims of this arrangement was ex- 
change or loan of materials and parts, 
for at this time distribution was not 
operating smoothly. Another aim was 
exchange of technical data, for it was 
realized that for some time there would 
be but one customer — the government. 

The Council is a non-profit corpora- 
tion in which each member company 
maintains its own identity. Though 
regional in nature, the West Coast 
AWPC projects its work nationally 
through active cooperation with the 
East Coast AWPC., the Automotive 
Council for War Production, and the 
National Aircraft War Production 
Council. 




Nelles, in his complete description 
of the workings of the West Coast 
AWPC, explains v- * that the presidents 
of the member companies have directed 
that "... committees shall be free 
to interchange all information which 
will help the war production of the 

without regard to protection of manu- 
facturing processes which in normal 
peacetimes might be regarded as secret. 
This information shall be available not 
only to Council members but to manu- 
facturers and government agencies 
outside of the Council in exactly the 
same manner as the information is in- 
terchanged among Council members.” 
Besides the important coordination 
of research projects in the aircraft 
industry by the preparation and circu- 
lation of abstract index cards to re- 
questors (to be covered in a later part 
of this series) and by the sponsorship 
of a cooperative technical library 
(Pacific Aeronautical Library, Holly- 
wood, Calif.), the West Coast AWPC 
has, for two years, arranged inter- 
plant visits of research and technical 
personnel to discuss problems. As 


Nelles has said, "one of the best results 
of this cooperation was that specialized 
personnel in the different plants soon 
learned to know each other by their 
first names and were able to discuss 
their work informally. Once the de- 
partment heads, division heads, and 
research engineers found the policy of 
exchanging information was serious, 
the exchange took place at an im- 
measurable rate.” 

Industry-Government 
Cooperation in Research 

Value of the coordinated research 
efforts of government, college, and a 
basic manufacturing industry for a 
rapid solving of a very serious situa- 
tion, outside of the aircraft industry 
may be, seen in the recent solution of 
notch sensitivity and fractures on 
American welded steel merchant ves- 
sels. According to an interim report 
of a Board of Investigation in June 
1944,' -5 fractures have occurred after 
launching on about 5 77 occasions to 
432 welded ships, up to Apr. 1, 1944, 
out of a total representative group of 

(Turn to page 250) 
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Protection of Magnesium Alloys 
By New Anodizing Process* 


By N. H. SIMPSON, Chief Chemist, and 

P. R. CUTTER, Research Chemist, Ft. Worth Div., Consolidated Vultee Aircraft Corp. 

Aircraft weight savings are held feasible through expanded use of 
lightweight metal made possible by a protective coating which 
not only gives good corrosion resistance but withstands rough 
handling and service. 


M odern aircraft designers are 
developing aircraft which a 
few years ago would have 
seemed fantastic. Such planes are being 


made possible because someone worked 
to create new structural alloys, as of 
magnesium, whose rigidity, damping 
effect on vibration and high strength- 


weight ratio will make its use a must 
in the skyliners of the future. 

Simultaneously with the increase in 
size of the aircraft being built, the cost 
goes up. Hence, each plane repre- 
sents a larger outlay of capital. In- 
vestors demand that the capital be 
protected by long service life. 

In order to obtain the life expectancy 
necessary, resistance of the structural 
alloys to corrosion must be good. In 
an airplane, thin sections are used 
with a minimum factor of safety ; 
hence corrosion, which rapidly des- 
troys the physical properties of metals, 
is exceedingly dangerous. 

Magnesium, in its new expanded 
use, presented a very difficult problem. 
How could thin sections, such as .032 
and even less, be used without destroy- 
ing the advantage gained in weight 
by the amount of protection necessary 
to withstand corrosion? 

Designers were beginning to use 
this lightweight metal in ever increas- 
ing amounts, so the finish-engineers 
throughout the country were seeking 
the answer, as were we at the Ft. 
Worth Div. of Consolidated Vultce 
Aircraft Corp. 

Convair engineers accepted the 
challenge and immediately started to 
work, not of necessity to produce a 
protective coating which possesses a 
higher initial corrosion resistance but 
to develop one which could withstand 
handling and rough service without 
having to be fortified with too many 

Reviewing the literature, it was 
found that oxide, hydroxide, and car- 
bonate coatings were by far the most 
resistant to abrasion, while at the same- 
time possessing a fair resistance to 
corrosion — although not as good in 
this respect as the sealed chrome pickle 
or the acid dichromate treated 
material. 

It was also observed that there were 
three methods of applying the above 
protective coatings : Autoclaving, heat- 
ing, and electro-chemical means. Of 
the three, the electro-chemical was se- 
lected as the most likely to be practical 
for mass production. 

Having decided on an electro-chem- 
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ical process, as many possible types of 
electrolytes as time permitted were 
tried. From the results of these ex- 
periments came the modified alkaline 
anodic process known as the CVAC 
No. 1, a.c. or d.c. This anodic process 
was placed in production at the Ft. 
Worth Div. with surprising ease and 
relatively low cost. 

Simplicity of the operation was note- 
worthy. Individuals who had been 
anodizing aluminum had no difficulty 
in obtaining good results on the mag- 
nesium alloys. It is true that at the 
beginning some loads were not up to 
par. However, most of the difficulty, 
was soon traced to the alkaline cleaner 
and temperature reporter, which were 
not functioning properly. 

The alkaline electrolyte, which con- 
sists primarily of caustic soda, seems 
to last indefinitely. The electrolyte 
has now been in use for four months 
without any noticeable change in effec- 
tiveness. Then, too, the aggregate 
cost of the chemicals required to fill a 
4,000-gal. tank is $420. Dragout from 
the tank is low, consequently mainte- 
nance of the proper concentration is 
reasonable (approximately $1 per 
day). 

At present all alloys of magnesium 
used in the form of sheet, extruded, or 
forged parts, are being anodized simul- 
taneously. Castings, however, are not 
mixed with any of the others, but are 
treated separately. The castings are 
generally processed at a slightly lower 
temperature. 

Racking of the parts presented some 
difficulty, which is typical of most 
electro-chemical processes. However, 
by adopting H clamps constructed of 
magnesium (shown in Fig. 1) the 
trouble was soon overcome. This type 
of clamp does excellent work and is 
very durable. 

Four tanks are utilized in the CVAC 
No. 1 process — an unbuffered alkaline 
cleaner, hot water rinse, anodic tank, 
and a dilute chromic acid rinse. A 
hot air dryer is also recommended. 
After drying, the magnesium alloys are 
dip-primed immediately. This com- 
pletely seals the anodic finish and helps 
to prevent corrosive media from com- 
ing in contact with the magnesium 
during assembly. 

If the magnesium were to be used 
for other purposes (such as household 
articles, etc.) the dip prime would be 
left off and a hard wax finish substi- 
tuted in its place; for such protection 
is adequate for the purpose and pre- 
sents a very pleasing finish. 

Thousands of tests have been run by 
Convair's Ft. Worth Div. testing lab- 
oratory, and the results have indicated 
that the all-around protection offered 
by the CVAC No. 1 process to mag- 


nesium alloys is superior to that of any 
other known practical treatment for 
the same purpose. This protection, of 
course, takes into account scratching, 
abrasion, galvanic corrosion, fretting 
corrosion, and corrosion in general. 



' 
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The protective coating produced was 
found to be harder than the metal 
itself. This property aids in prevent- 
ing scratches resulting from the assem- 
bly of the magnesium parts and from 
actual service operations. As the pro- 
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it was suggested that the coating be 
applied to the magnesium sheet prior 
to forming. Tests made to determine 
the effectiveness of such a procedure 
gave very gratifying results, proving 
that the anodic coating protected the 
magnesium alloys during forming 
operations, as shown in Fig. 2. Al- 
though these tests were successful, 
such practice has not been put into 
production. 

It is often necessary to heat magnes- 
ium alloys during forming operations, 
and if the CVAC No. 1 anodic process 
were to be applied prior to forming, it 
is necessary to know the effect of heat 
upon the anodic coating. Tests were 
run in order to determine this effect, if 
any. AMCS2S and AM3S were given 
the process, using a.c. current, and 
were heated at various temperatures 
from room up to 700 deg. F. Other 


magnesium panels were heated, then 
given the acid dichromate or chrome 
pickle treatment. Supplemental coats 
of primer were applied to some, and all 
were exposed to a standard salt spray. 
Conclusion from this testing was that 
high temperatures up to 700 deg. F. 
had very little effect upon the corrosion 
resistance of any of the finishes. 

Sometimes during assembly of a 
plan? >t >s necessary to use blind rivets, 
a number of which are expanded by an 
explosive charge. Metallic powder is 
placed in the shank of the rivet to 
assure uniform heat distribution prior 
to firing. The question naturally arose 
as to the effect of this metallic powder 
and the force of the explosion on pro- 
tected magnesium alloys. Du Pont 
supplied us with S6S rivets filled with 


Plates of magnesium were placed at 
various distances from the end of the 


explosive rivet and the rivet fired. Two 
protective treatments were tried on the 
magnesium — acid dichromate and 

CVAC No. 1, a.c. Both treatments 
were supplemented with one coat of 
zinc chromate primer. Results of the 
test are shown in Fig. 3. At 4 in., 
both the anodic and the dichromate fin- 
ish failed ; however, at 1 in. there was 
a decided difference. 

The acid dichromate finish was still 
blasted away, leaving the unprotected 
surfaces exposed to the devastating 
effect of the salt spray. That was not 
true of the anodic finish; here, the 
primer had been blown off, but the 
anodic coating still remained intact. 
The result was that the acid dichro- 
mate-protected magnesium corroded, 
while the anodized magnesium did not 
Here again the superior hardness of 
the anodic coating had proved its use- 
fulness. 

Parts in reciprocating motion con- 
sume power in direct relationship to 
their mass, which makes magnesium 
very desirable for use in moving 
machinery. Sometimes it is necessary 
that the parts, when in motion, slide 
over each other. Magnesium would 
be aided in this situation by the rela- 
tively hard CVAC No. 1 anodic coat- 
ing, especially since its coefficient of 
friction is low in comparison with 
chrome pickle or acid dichromate 
finishes. 

As magnesium is the least noble of 
all structural alloys, it always suffers 
when in contact with dissimilar metal 
if not adequately protected, presenting 
the worst problem with which the 
finish-engineer has to cope. Generally 
when magnesium is used, it must come 
in contact with a dissimilar metal. 
Therefore, the more extensive its use, 
the greater the variety of metals from 
which it must be insulated. 

• There is no known commercial treat- 
ment which will entirely protect mag- 
nesium from galvanic corrosion under 
all conditions. The different protec- 
tive coatings simply vary in the degree 
to which they will retard this type of 
corrosion. 

An anodic coating such as CVAC 
No. 1 is inherently a good dielectric. 
As galvanic corrosion is caused by a 
battery-like action which is set up be- 
tween the dissimilar metals in the pres- 
ence of moisture, it seemed reasonable 
to believe that the anodic coating 
would aid in retarding this particular 
type of corrosion. Tests which were 
run by ATSC at Wright Field, and 
Convair at Downey, Calif., supported 
this contention. It should be noted 
that in all cases, whether the chemical 
treatments were applied by the ATSC 
or another laboratory, the galvanic 
corrosion resistance of the anodic coat- 


ing was discovered to be superior. 

This, of course, does not completely 
solve our problem, but it does indicate 
a step in the right direction. If there 
were any doubts as to the difference 
between corrosion resistance of mag- 
nesium assemblies when in contact and 
when not in contact with a dissimilar 
metal, Fig. 4 gives evidence to cor- 
rect this. 

The large panels in each case are 
composed of AMCS2S-H. The smaller 
attachment panels are; Vertical row, 
No. 1, AMC52SH ; No. 2, clad 24ST; 
No. 3, anodized 24ST ; No. 4, cadmium 
plated X-4130; No. 5, zinc plated X- 
4130; and No. 6, stainless steel. All 
panels were assembled with 56S rivets 
and given a regular paint treatment. 
It is relatively easy to protect the mag- 
nesium from corrosion when not in 
dissimilar metal contact, as shown by 
the results in the vertical column No. 
1 ; but notice from there on that cor- 
rosion is rampant. 

However, close study of the speci- 
men reveals that the anodic coating is 
once more aiding in retarding galvanic 
corrosion. This is especially notice- 
able where the attached metals are not 
too far removed from the magnesium 
in the electromotive series. From this 
test we also find that the ratio of the 
cathode to the anode is rather high. 
This is an extremely undesirable situ- 
ation to have and, of course, is avoided 
as much as possible in actual practice. 
Nevertheless galvanic corrosion is still 
a very important problem and one with 
which the aircraft industry is vitally 
concerned. 

Often it is necessary to completely 
assemble parts prior to applying a pro- 
tective treatment ; for example, if spot- 
welding were to be used. Then the 
question naturally arises as to the 
ability of the protective treatment to 
penetrate the lap joints, etc., in order 
to effectively protect the part from 
corrosion. 

As spotweld tests were being run 
on magnesium it was decided to try 
protecting some spotweld test speci- 
mens by the acid dichromatc, chrome 
pickle, and anodic treatment. After the 
three treatments had been applied, the 
specimens were pried apart for study- 
ing, with results as shown in Fig. 5. 
There is no doubt that the anodic treat- 
ment, while not perfect by any means, 
does penetrate further and more uni- 
formly than the chemical treatments. 

Spotweld specimens, protected as 
previously mentioned, were placed in 
the salt spray and checked for cor- 
rosion. As the earlier test indicated, 
the chemical treatments did not afford 
as much protection at the lap joints as 
did the anodic. 

The corrosion resistance of magnes- 


injury or in contact with dissimilar 
metals, has not been materially in- 
creased by the CVAC No. 1 process, 
since separate laboratory tests have 
listed the acid dichromate and the 
process, a.c. or d.c., as equal in their 
ability to withstand accelerated cor- 
rosion, such as 20 percent salt spray, 
when unprimed. However, the re- 
ports indicate a slight superiority of 
the anodic treatment when primed. 

One report coming from another 
laboratory listed the CVAC No. 1 pro- 
cess as being inferior to the acid 
dichromate in corrosion resistance and 
paint adherence. Checking back on 
other specimens prepared at the same 
time, it was found that the zinc chro- 
mate primer was of poor quality and 
absorbed moisture readily. It is be- 
lieved that this was the cause of the 
poor showing reported by this one 
laboratory. However, on the basis of 
this one unfavorable report, an in- 
tensive testing program is underway 
to investigate all factors which might 
again produce such results. 

Accelerated weathering tests run by 
Convair both at Downey and Ft. 
Worth, in a National Carbide acceler- 
ated weathering unit, operated without 
filters, using No. 13 and 22 copper 
coated sunshine electrodes, did not re- 
veal any startling difference between 
the ability of any of the finishes to 
withstand this type of test. There were 
some failures, but none which would 
lead one to expect much better protec- 
tion from one finish than the other. 
This test was discontinued after 1,880 
hr. It is noted that 1 hr. in the accel- 
erated weathering unit is approxi- 
mately equal to 24 hr. weathering ; thus 
the specimens were actually exposed 


the equivalent of 5 yr. to 
weathering. 

Although tliis discussion has cen- 
tered mainly around airplanes, the 
same considerations apply to all other 
fields such as furniture, vacuum clean- 
ers, chandeliers, baby carriages, decor- 
ative works, blackboards, toys, and a 
multitude of others. 

As it is possible to produce highly 
colored coatings with the CVAC No. 1 
protective treatment, there should be 
a great demand for it in postwar days. 
It is possible that a multitude of com- 
mon articles which are destined to be 
made from magnesium in the postwar 
era will be brightened and made gayer 
by the application of this process, 
whose primary purpose was to build 
better airplanes. 

Convair realizes that accelerated 
weathering and corrosion tests may 
not nearly approximate the service life 
of any protective coating and only 
serves as an indication. For this 
reason, extensive outdoor tests are 
being made by ATSC at Wright Field 
and Convair at Downey, Calif., and 
Fort Worth, the results of which 
should be made known within a few 
months. 

Convair's Ft. Worth Div. weather- 
ing rack is located upon the roof of the 
main building, where combinations of 
coatings on magnesium alloys are un- 
dergoing natural weathering tests. It 
is hoped that from the results of these 
tests, and thousands of similar tests 
throughout the world, continuous im- 
provement can be made in the quality 
of the present protective coatings, thus 
bringing everyone closer to the ulti- 
mate goal — perfect protection in all 
kinds of corrosive environments for 
magnesium and its alloys. 



AVIATION, May, 1945 AVIATION, May, 1945 


152 


153 




IS AIRPLANE STABILITY 
SUCH A MYSTERY? 


By GEORGE H. TWENEY, Co "suiting Aeronautical Engineer 

Continuing his concise treatment of the derivation of formulas 
for stability forces and moments, the author presents an analysis 
of yawing moment due to sideslip, damping in roll and yaw, and 
other pertinent aerodynamic factors . . . Conclusion of two- 
part article. 


T O BETTER UNDERSTAND the 1, 

derivation (considered at the 
conclusion of Part I, Mar. 
Aviation), it would be helpful to re- 
view the theory on the effects of 
dihedral angle, as presented in any of 
the basic books on aerodynamics — for 
example, the treatment on page 211 of 
Engineering Aerodynamics by Walter 
S. Diehl (revised edition, 1936). 

The value l, is due primarily to 
dihedral, and in the derivation, y is 
the dihedral angle in radians. Si is the 
area of that part of the wing having 
the dihedral, and 5 = ( kjl )- where 
k A is again the radius of gyration of 
the airplane about the suitable axis. 



The value a,, the yawing moment due 
to sideslip, can be obtained from the 
slope of the ordinary yawing moment 



curve of a wind tunnel test, using the 
same procedure as for l,. Referring to 
Fig. 6: 

-g. + « 

--('§)*«*(£'"**) 
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In this equation, £ = (fe„/t) 8 and 
k c is the radius of gyration of the air- 
plane about the remaining reference 

The value l , is the damping in roll, 
and may be obtained from the rolling 
moment due to rolling. A simplified 
version of the derivative may be ob- 
tained by using the moment due to the 
lift alone. This, then, applies only to 
small changes of angle of attack. Ref- 
erence to Fig. 7 gives the following : 
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Then, 



The comment was made that the 
above equation refers to small changes 
in angle of attack only. If the deriva- 
tion were made to include the moment 
due to the drag as well as that due to 
the lift, the following would result: 



Comparison of these two expressions 
for l p shows that they differ only by 
the Co term. 

. The value n, is due almost entirely 
to the yawing moment which results 
frortl the change in lift direction and in- 
duced drag along the span, and is ob- 
tained from the yawing moment due to 
rolling. It is difficult, although possi- 
ble, to measure it in wind tunnel tests, 
but the calculated values are easier 
to obtain, and are preferable. Refer- 
ence to Fig. 7 will also serve for the 
derivation of this derivative. 

Thus: 



= L— — D since the angles are small. 

Then: 

" -[CiP»*-(^f )?»>]-§■ VS 

N - - -£• Ve X 

J' [°‘*» , -(^f)p* , ] <, » 

This expression is the basic value 
of the integration of the moment of 
the lift component and the change in 
induced drag along the span. 



Then, as before: 


„ f»r(S)fi-°-5 i 
= [(£-)](t)^ 

Since the increase in drag is due to 
the induced drag, and since Aa is 
small, from 




dCp i 2 Cl (dCr.\ the effective aspect ratio in this calcu- 

da ri, \ da / Iation. 

Substituting this in the equation The value of l, depends on the 
above change in velocity along the span, and 

can be calculated from the rolling 
moment due to yawing. Thus, refer- 
ring to Fig. 8, at the element dy, 
Velocity = (£/ — ry) 
airplane about the proper axis. A. is ( Turn to page 244) 


-8SK®-4] 



AVIATION, May, 1945 





AVIATION, May, 


AVIATION, May, 1945 


157 




PLANT -PRACTICE 
HIGHLIGHTS 


Simple Inspection Gage 
Eliminates Protractor 

• Eyestrain and frequent adjustments 
are stated to be avoided by use ■ of 
gages invented by Henry Benson, of 
Northrop's sheet metal department, 
and as a result one hour of inspection 
time is reported saved in every eight. 

for angles greater than 90 deg. and the 
other for lesser angles. Photos show 



Electronic Speed Control 
Increases Cylinder Head Output 


• Westinghouse Mototrol electronic 
speed control of milling machines used 
for cutting cooling fins on engine 
cylinder heads is stated to have in- 
creased production as much as 30 per- 
cent by automatically varying feed 
according to depth of cut, thereby en- 
abling cutter to perform at maximum 
efficiency throughout entire operation. 
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Transparent Tubes 
Protect Stored Blueprints 

• Rolled blueprints arc protected from 
dust and damage by storing in East- 
man Tenite tubes with numbered 
wooden stoppers, enabling rapid iden- 
tification of any desired sheet. Sim- 
plified filing system eliminates need for 
any technical knowledge of contents 
when replacing tubes in pigeonholes. 



This New Swivel Vise 
Eliminates Safety Haxard 

• By using a swivel vise bolted to 
front of grinding bench, Floyd Drumm 
of Hamilton Standard not only com- 
bines two operations but also prevents 
safety hazard formerly present when it 
was necessary to move propeller blades 
by hand after first part of work was 
completed. 



Free Blowing Method Forms Plastic Cockpit Covers 

• Using heat modulation and pressure control. Stack Plastics has developed 
free blowing method for shaping one-piece cockpit covers for fighter planes. 
Patented process forms compound curves without surface being touched, conse- 
quently working blemishes are said to be unknown. 



Cooler Assists Cylinder Head Removal 

• For removing cylinder heads — shrink and screwed together — Curtiss-Wright's 
Lockland plant use water-cooled center stud over which heated engine cylinder 
is placed. Cylinder shrinks rapidly, before head loses its heat, thereby enabling 
worker to separate them. Left illustration shows operator using asbestos gloves 
to place heated cylinder over cooling unit, while right photo demonstrates ease 
with which head may be unscrewed from cooled cylinder, firmly shrunk onto 
center stud. 
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DOUBLE-SLOTTED FLAPS ON A-26 
GIVE HIGH-EFFICIENCY PERFORMANCE 

By C. R. PETTIT Admin!*, afire Engineer. Dough s Aircraft Co. 



M any factors contribute to the 
superiority of the Douglas A-26 
Invader over its predecessor, the A-20, 
but none is more outstanding than the 
new double-slotted wing flaps. With- 
out increasing flap weight, these units 
permit performance factors which, as 
a matter of fact, are seemingly at vari- 
ance with aerodynamic data. 

To meet the increasing demand for 
higher speeds, it has been necessary to 
proportionately reduce wing area, 
thereby increasing wing loadings. The 
resulting increase in takeoff and land- 
ing speeds and longer runway require- 
ments conflict sharply with com- 
bat zone realities of small and none- 
too-smooth fields. To reconcile these 
performance factors in the design of 
the A-26 with war-theater conditions, 
the development of a more effective 
landing flap was undertaken. 

Tests were conducted on a large 
scale model of the wing in Cal Tech's 
10-ft. wind tunnel, and a number of 
positions of the flap and vane (afford- 
ing a double slot) were investigated 
until an optimum location was de- 
termined which gave remarkably high 
values of lift. 

Results of the tests are illustrated in 
the accompanying sketch showing air- 
flow over various types of flaps set at 
an angle of 52 deg. With the plain 
flap, the airflow lines indicate an al- 
most completely stalled condition. The 
flow has separated from the upper 
surface of the flap and is very turbu- 
lent, representing almost complete loss 
of lift. With the conventional slotted 
flap, the amount of separated flow is 
reduced. And with the Douglas 
double-slotted flap, flow separation is 
practically eliminated. This type can 
be set at higher flap angles than the 
other two without encountering separ- 
ation, and therefore its lift is propor- 
tionately greater. 

A second wind tunnel model, built to 
check and verify the previous findings, 
was tested at the NACA laboratory at 
Langley Field, where nearly full-scale 
conditions could be duplicated. The 
result of this development program is 
the new Douglas double-slotted flap, 
credited with the following ad- 
vantages : 

(1) For a given wing area, lower 
landing speed is possible, hence land- 
ings are correspondingly safer. 

(2) Relatively high drag of the 
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flap contributes to the braking during 
landing roll. The A-20, with a normal 
weight of 18,600 lb. has a landing dis- 
tance of 2,560 ft., whereas the A-26 
with normal weight of 27,600 lb. re- 
quires but 2,400 ft. 

(3) The glide path is rather steep, 
thus permitting the use of compara- 
tively short landing fields having rela- 
tively high boundary obstructions, and 
with flaps fully extended, the plane 
comes in somewhat nose down, rather 
than nose up (as is usually the case) 
considerably improving pilot’s visi- 
bility. 

(4) The flaps give substantial im- 
provement in takeoff distance require- 
ments. The A-20, when operating in 
an overload condition of 26,000 lb. and 
with a consequent wing loading of 56 
lb., requires 3,100 ft. for takeoff, 
whereas the A-26 with an overload 
condition of 35,000 lb. and a wing 
loading of 65 lb. takes off in 3,450 ft. 

The flaps are supported on four-bar 
linkage, retractable within the wing 
contour, thus maintaining aerodynamic 
cleanliness. The vane is also sup- 
ported on this linkage and moves with 
respect to the flap to remain in opti- 
mum position for all degrees of flap 
travel. Electrically operated, the flaps 

are interconnected in a manner to Double-slotted flop in extended position. Vane is at top and mores with respect 

assure symmetrical deflection. to dap so as to maintain optimum position lor all degrees o I dap trarel. 
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PERSPECTIVE ILLUSTRATIONS 
EXPEDITE DEVELOPMENT AND PRODUCTION 
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in connection with these final assembly 
drawings is that they be maintained 
up-to-date, and if changes are made 
overnight a new print is at the proper 
station on the assembly line before 
the next shift goes to work. Usually, 
this procedure is carefully timed with 
the block changes. The prints, thus 
serving as a form of daily newspaper 
for production line workers, are 
marked to clearly show the changes. 

The furnishings illustration shown 
in Fig. 6 is another form of production 


drawing used to indicate the location 
of various installations. Parts to be 
added are* pencil-shaded over the line 
drawing to make them stand out. 

Tool design illustrations, frequently 
more complicated and finished than 
those employed for aircraft details, 
are used to obtain approval of tool 
committees and for getting dost esti- 
mates from tool’builders. 

The advantages of this comprehen- 

indicates a method for obtaining econ- 


omies in the creation of postwar air- 
craft designs and getting new planes 
into production. Engine manufactur- 
ers also see value in this illustration 
technique as a means of facilitating 
design, of aiding in the construction of 
patterns and dies, and of acquainting 
the production staff with the fabrica- 
tion of new parts — because this type of 
drawing, as compared with the stan- 
dard engineering projection, is so 
much more easily understood by the 
average worker. 
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The sensational jet-propelled Lockheed SHOOTING STAR 
is the fastest, highest -flying super -fighter in all the world. 
Again proof that Lockheed is years ahead in the science of flight. 


LOCKHEED LEADS AGAIN 



* 

SMOOTMMC STAR 

Even as the first twin-tailed Lockheed Lightnings ruled the warfronts, 
Lockheed engineers realized they had approached the performance peak for aircraft 
using reciprocal engine power. They turned then to the principles . * 
of Isaac Newton, to the old magic of jet propulsion. 

Thus it followed that Lockheed became one of the first American manufacturers 
to submit to our armed forces an aircraft design using jet power. 

Thus was born the fastest plane on earth — the Lockheed Shooting Star. 

Thus today, lancing through the high blue universe of space and time, 
this daring instrument of war brings promise of greater and ever greater flying craft- 
mighty transports to unite and serve the peoples of a peacetime world. 




Lockheed's SHOOTING STAR opens new horizons 
in aviation. I can foresee tremendous increases in 
transport speeds within a few years that will bring 
every capital in the world within a day's flight of 
any other capital. 

Lockheed V. P. and Chief Engineer 


Lockheed's SHOOTING STAR design currently 
represents the most advanced use of the jet prin- 
ciple. It is faster than any plane yet flown by the 
Japs or Germans. 


C^/leC-ct— o? . 


Lockheed's SHOOTING STAR is a pilot's airplane- 
dean, fast, maneuverable. It has a terrific fire power. 
There is no comparable airplane in the air today. 




Lockheed's SHOOTING STAR is comparatively 
simple to build, service, repair and fly. Five fac- 
tories are concentrating on mass production to 
meet the demands of the United States Army. 








mm&saw® 


CONVAIR PRODUCES 
RY-3 MILITARY TRANSPORT 


A version of PB4Y-2 Privateer, new RY-3 is designed to do triple 
duty as passenger-ambulance-cargo plane for U. S. Navy and RAF. 
It features single rudder and modified Davis wing, also incorporates 
special hot-air heating system for warming cabin and preventing 
ice formation. 


D esignated the RY-3, a new 
four-engine cargo-transport air- 
plane is being manufactured 
by Consolidated Vultce at the com- 
pany's San Diego plant for the U. S. 
Navy and RAF Transport Command. 

Powered by four 1,350-hp. Pratt & 
Whitney Twin Wasp engines, the RY- 
3, a development of Convair’s Priva- 
teer PB4Y-2, has a gross weight of 
about 60,000 lb., and carries a useful 
load of approximately 30,000 lb. This 
can include 28 passengers, or 26 litters 

four. * Range is more than 3,000 mi. 
Span is 110 ft., height slightly over 29 
ft., and length is 75 ft. 5 in. 

Fuselage interior has a compartment 
in the nose for luggage and cargo. Aft 
of this and in the lower part of the 
fuselage is the nose landing gear well. 
Directly over the nose gear compart- 
ment is the flight deck. Behind the 
flight deck is the main passenger and 
cargo section. Stowage room for life 

facilities are situated in this latter 


The RY-3 wing is an adaptation of 
the Davis-design Liberator wing. A 
two-spar structure, it is made up of a 
center section with wing flaps, two 
outer panels fitted with ailerons, and 
removable wing tips. Self-sealing fuel 
cells are between the center section 
spars, and an oil tank is on the mount 
inside each engine nacelle. 

One of the plane’s outstanding fea- 
tures is the single-rudder tail assembly, 
which creates less drag than double- 
rudder assemblies such as used on 
former Convair designs. 

A new hot air system is employed 
for cabin heating and to prevent ice 
formation. It uses engine exhaust 


gases to heat air, which is then distrib- 
uted through ducts to all parts of the 

Design work on the RY-3 started in 
Oct. 1943 and a prototype first flew 
about six months later. 
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1 Inc. completes its 6th year of Air 
Pick-Up Service — the country's toughest 
air mail operation. A feeder for main 
airlines. All American picks up and 
delivers air mail and air express, without 
stopping, at points lacking regular air- 
port facilities . . . now serves 118 cities 
and towns in six states, flies its ten-plane 
fleet close to a million and a quarter 
actual revenue miles annually. 

Because of short distances between 
pick-up points, All American's planes fly 
at low levels; and this type of service 
requires that engines operate continu- 
ously at 87% of their hp. In addition, 
full take-off power is applied at the 
moment of every pick-up — an average of 
once every eight minutes in flight. These 
factors add up to greater-than-ordinary 
strain on engines. Only an oil of out- 


high temperatures and pressures caused 
by these severe conditions. 

In selecting Texaco Aircraft Engine Oil 
exclusively for its planes. All American 
puts itself in good company. The wide 
preference for Texaco by leading airlines 
is evidenced by the fact that — 

More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand,. 

A Texaco representative will gladly help 
you select the most suitable lubricants 
and fuels for your requirements . . . and 
furnish suggestions for the improvement 

Texaco Aviation Products are available 
through more than 2300 Texaco distribut- 
ing plants in the 48 States. The Texas 
Company, Aviation Division , 135 East 
42nd Street, New York 17, N. Y. 



Lubricants and 

FOR THE AVIATION INDUSTRY 
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Modern Engine Overhaul 
Demands Basic Business Methods 


PART IP OF 


SCRIES 


Gone is the rule-of-thumb overhauler who valued work "by 
guess" after doing it "by golly" . . . Today's successful 
engine-service operator must acquire precise working equip- 
ment, then must balance its expense within a tight work- 
price range. He must solve pertinent problems of routine, 
production flow, inventory, and merchandising — and then 
bind them all together with a foolproof cost accounting sys- 
tem. Above all, he must decide, wisely, whether to repre- 
sent one or several engine makers — or work "on his own." 


By E. L. LINDSLEY 


A rcraft and their engines do 

ner that a truck wears out. 
Progressive deterioration, frequent in 
ground transport, is not permitted. 
Economic factors concerned with pay- 
load, speed, range, operating charges, 
competition, and customer appeal, im- 
pel airlines eventually to write a plane 
and its engines off the books. But for 
proof that such planes are not actually 
worn out one need only observe the 
records established by our airlines’ 
“retired” Boeing 247’s or venerable 
Ford Tri motors in South and Central 
America. 

Engine overhaul may be termed an 
endeavor apart. Its language is the 


language of the machine shop, its 
essence is of the production line, and 
its objective is, with certain excep- 
tions, financial. 

Briefly, it is the overhaul operator’s 
task to manage his station, department, 


or depot, in such a manner that two 
basic requirements are satisfied. First 
he must overhaul the engine within a 
price range over which he has little 
control. This price is a monetary 
representation of the overhauled en- 
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gine’s utility. Too high a price dis- 
allows the owner’s proper return on his 
investment. This engine owner and 
operator cannot charge more for the 
engine's commercial usage than will 
be gained by the passengers and cargo. 

Still adhering to economics, the 
commercial airplane operator is always 
anxious to sell the marginal consumer 
who would ship or travel by air if 
the price were slightly lower. In an 
attempt to satisfy this marginal 
market, the operator will attempt to 
lower overhaul costs in his own shop, 
or, if employing an outside contractor, 
he will demand lower charges or seek 
a competitive overhaul station. Thus, 

haul is established by economic forces 
external to the overhaul shop. 

Second major factor of concern to 
the overhauler is his own cost of oper- 
ation. Any amount of precision equip- 
ment is available to the operator — 
according to his capability as a busi- 
ness man to make it pay its way. Here 
again he is limited by the uncom- 
promising demand for the best possible 
maintenance. He cannot lower costs 
by omitting quality as does an auto- 
mobile garage operating in a low in- 
come area where customers demand 
the cheapest possible service. He must 
never subordinate perfection to price. 
If an aircraft overhaul operator can- 
not afford expensive equipment, he 
must depend on ingenuity and pay the 
wages of craftsmen capable of achieving 
line work by patience and skill. If he 
buys the expensive equipment, he must 


swell his business volume to reduce 
unit cost and be prepared to face the 
labor problems inherent in the lower 
wage personnel normally employed to 
operate single-task mass-production 
machinery. 

Profits are squeezed — between the 
relatively fixed vise jaw of maximum 
cost as limited by economic utility, on 
one side, and the partially movable jaw 
of machinery, overhead, and material 
costs, plus wages on the other. The 
old law of supply and demand, coupled 
with quality requirements, forms the 
jack-screw tightening the metaphorical 

Innumerable would-be entrepreneurs 
view the postwar aviation sales and 
service field with a covetous eye. Most 
of them are relatively new to aviation 
and regard it as ripe fruit for him who 
will pluck it, but they will do well to 
consider the economic factors involved. 

Engine overhaul, in common with 
most mechanical operations, may be 
accomplished, if necessary, under con- 
ditions that leave much to be desired. 
As aviation grew through the painful 
years, engine overhaul slowly outgrew 
its old “best we can do under the cir- 
cumstances” status until it finally 
gained prestige in the world of pre- 
cision work, so that nowadays, avia- 
tion engine overhaul strikingly re- 
sembles actual production in many re- 
spects. This resemblance comes from 
the necessity for complete tear-down, 
inspection, renewal, and build-up in 

Let us examine some of the factors 


as they affect the overhaul operator: 

First, the overhaul station represents 
a heavy capital investment — much 
heavier than required for simple line 
maintenance. Following the expense 
of the basic precision machine tools is 
the high cost of special tools, pullers, 
and apparatus (often usable on only 
one model) which are frequently ren- 
dered useless if the manufacturer pro- 
duces even minor design changes. 

Second, after the operator has made 
his initial outlay for machine tools 
and special equipment, he must look to 
his working capital if he plans to touch 
the private operations field at all. 
Consider, for instance, the 4- or 5-place 
private plane. Ordinarily, overhaul 
of such a plane and its engine proceeds 
at a fairly slow pace. By the time the 
job is completed it represents a con- 
siderable sum tied up in wages, parts, 
and materials. The overhaul operator 
is entitled to a reasonable return on 
this buried money, while the plane 
owner feels that he is entitled to some 
sort of a time payment plan on the 
admittedly large costs. Eventually 
the operator obtains his payment, but 
in the meantime payrolls and overhead 
go on. 

Plenty of working capital and well 
established credit are as necessary to 
the overhauler as to the manufacturer 
who must buy his materials, build and 
sell his product, and then await pay- 
ment through the customary credit 
channels. Thus, we see the first two 
features of similarity between manu- 
facture and overhaul — one is the need 
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for a large initial outlay, the other is 
the heavy working capital require- 

General operations of the manufac- 
turer and the overhauler also have 
much in common. Consider the over- 
hauler’s need for a carefully planned 
inventory of his parts and materials, 
the inspection and storage of incoming 
materials, the demand for a parts’ stock 
large enough to prevent delay in over- 
haul but small enough to eliminate 
financial deadweight. 

Continuing this comparison, one of 
the first operations of large-scale avia- 
tion maintenance is job breakdown, 
borrowed from the mass-production 
people, or developed because it is the 
most effective way to handle the main- 
tenance of a complicated mechanism. 
It is interesting to watch an overhaul 
shop break an engine down into sug- 
assemblies and specialized jobs — to see 
this result in specialization of the em- 
ployees, or as the personnel boys call 
it, job classification, and then to con- 
sider how little difference there actu- 
ally is between this and manufacture. 

After the overhaul is underway, we 
run into another manufacturer’s prob- 
lem — routing and production flow. To 
save money we avoid working on two 
heavy assemblies at such distant points 
that trucking is required to bring them 
together for assembly. We must give 
thought to shop layout, labor dispersal, 
and proper allocation of man-hours, so 
all parts are ready for assembly at 
about the same time, to avoid wasteful 
and costly storage preparations, haul- 
ing, indexing, and storekeeping. When 
we borrow the manufacturer’s produc- 
tion flow and shop efficiency plans 
we’re likely to borrow some of his 
labor problems. 

Couple these difficulties with the 
ever-present problem of sales, and the 
problem, at least in northern regions, 
of seasonal variation in overhaul de- 
mand, and we find that the overhauler 
of aircraft and engines has a business 
no less complicated than that of the 
original manufacturer. 

Let us examine some of the more 
obvious factors contributing to this 
complexity. To begin with, the manu- 
facturer has a much clearer picture of 
his program from start to finish. He 
designs an engine for a carefully esti- 
mated market; his designers adapt 
their designs to the machinery and 
production equipment available; pro- 
duction planning gives purchasing a 
fairly accurate bill of materials to buy 
and also offers an analysis of job 
specifications to personnel procure- 
ment. In short, the manufacturer 
knows where he wants to go and plans 
ahead with a reasonable surety that dis- 
counts nothing short of revolution. 


Not so with the overhauler. He must 
work with the pi oducts of all manufac- 
turers regardless of the adaptability of 
a product’s engineering to his own 
shop equipment. The only exception is 
the factory overhaul shop or an agency 
specializing in one make of engine. The 
unpredictable overhaul market is not 
conducive to efficient parts and mate- 
rial purchasing; whoever handles pro- 
duction planning must allow for un- 
expected jobs, rush orders, and sudden 
surges or lulls in business. 

In the case of a small shop, for ex- 
ample, an engine that requires an un- 
expected amount of work might badly 
upset the promised completion dates of 
several jobs. In many respects the 
highly efficient production line is too 
inflexible for widely varying makes 
and models of engines or many jtowers 
by the same manufacturer. 

Accurate allotment of costs and 
charges demands that the overhauler 
provide some system other than the 
"units produced vs. total operating 
cost” method available to mass 'pro- 
duction. Personnel time must be kept 
for each job. Parts withdrawn from 
stock must be charged to the proper 
customer’s account, and the more ob- 
scure items of overhead must be pro- 
rated to each completed job. 

The bookkeeping problems facing 
the overhaul station are capable of 
solution because there are accounting 
systems and business management 
methods capable of solving nearly any 
industrial problem. The real crux of 
the situation seems to be hidden in the 
essential nature of aviation itself. An 


overhaul station is far too complicated 
to be operated according to the black- 
smith-shop economic system so fre- 
quently seen in prewar days. On the 
other hand, in prewar times there sim- 
ply was not enough business in any 
given area, with a few exceptions, to 
keep busy a well-planned overhaul shop 
large enough to support the kind of 
executive and organizational talent 
needed for efficient administration. 

For proof of this statement one need 
only travel about the country and 
check the history of those deplorable 
little airports which, after being con- 
verted from hayfields with some peo- 
ples’ hard won savings, were then re- 
converted to hayfields because the 
farmer’s hay had greater economic 
value than aviation cr, perhaps because 
the farmer was a better businessman. 
Where there was a business potential, 
those overhaul shops that did succeed 
were the ones that started with ample 
financial backing and executive power 
behind them. 

This financial and executive prob- 
lem brings us to a solution discovered 
years ago by the automotive industry 
— the dealer agency combining sales 
and overhaul. Thus, top-notch execu- 
tives at key posts in the parent manu- 
facturing organizations are able to 
spread their knowledge thin over an 
unlimited number of local dealer agen- 
cies. Technical assistance, economic 
and business advice, predictions of 
economic trends, standardized policies 
and prices, and organizational advice, 
are all provided for a great number of 
small repair shops which, individually. 


Revolving engine assembly stand made by P. V. Chaffee, airport manager 
at Clintonville. Wis„ was assembled from scrap salvaged from trucks. 
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couldn’t possibly afford to hire such 
high-caliber assistance. Apparent ad- 
vantages notwithstanding, the question 
of a dealer agency versus a take-all- 
comers overhaul station is, as yet, un- 
solved in aviation. 

Further observation of the auto in- 
dustry seems to indicate the American 
public’s belief in the colloquial phrase, 
"If it doesn’t work, take it back to the 
guy that sold it to you.” Considerable 
advertising has been directed toward 
patronage of dealer-service facilities, 
emphasizing replacement with genuine 
manufacturer’s parts, whereas the in- 
dividual garage operator, able to serv- 
ice any make and model, depends for 
the most part on a custom clientele. 

To date, aviation, in many respects 
has copied the dealer-service phase of 
the automotive trade. The motor car 
is a private affair, sold in millions to 
private individuals through dealer 
agencies more or less tied to a given 
manufacturer, whereas the larger air- 


craft engines, like locomotives, have 
always been sold exclusively by the 
manufacturers. The cost involved re- 
quired contract building on airline or 
government order. Overhaul was han- 
dled by airline or government shops 
with a small portion directed to the 
factory service shops, and in recent 
years, another portion was contracted 
to a few, large, privately operated 

Smaller light and medium engines 
were sold as customer-chosen units in 
airplanes distributed by dealers han- 
dling several makes of aircraft and en- 
gines (there was seldom anything so 
exclusive as to be comparable to a Ford 
or Chevrolet dealership). One could, 
for instance, purchase a Stinson Re- 
liant with a Lycoming, P & W, or 
Wright engine — plane with any one of 
several engines and power ratings. 

Furthermore, such a dealer fre- 
quently offered the products of several 
aircraft manufacturers. Under these 


conditions, a dealer developing engine 
overhaul and service was forced to 
carry many varied parts, buy special 
tools for different engines, and hire the 
most expensive class of labor (that is, 
men capable of handling nearly any 
task). 

It would seem, then, that the smart 
overhaul operator would do well to 
specialize in one manufacturer's prod- 
ucts. This is borne out by the reluc- 
tance of the economy-wise airlines to 
depart from the make of engine they 
are Set up to overhaul. The Army and 
Navy are also much more specialized 
with respect to engine makes than most 
people realize. 

Here are some reasons for this tend- 
ency to cling to one or two manufac- 

age parts inventories and special 
tools — all the way from the purchase 
office, through incoming inspection, 
down to the hook-studded boards hold- 
ing gaskets and small parts in the shop. 

Second, machines of the type that 
require precision setup may be left 
without the need for adjustments every 
time a different cylinder or master rod 
comes down the line .This saves man- 
hours and cuts scrap resulting from 
machine operator confusion. Labor- 
hours spent in job changeover and val- 
uable supervisory time lost in explain- 
ing each new task are thus avoided. 
Job costs may be standardized, and a 
semblance of mass production may be 
established. 

If specialized overhaul seems to of- 
fer so many advantages, it is certainly 
fair to ask why aircraft overhaul op- 
erators have not teamed up with manu- 

tives. Several reasons seem fairly clear. 
Best is the limitation imposed on the 
market by such specialization. Where 
the Chevrolet dealer, for instance, 
might count his prospective customers 
in thousands, the man equipped to over- 
haul one make of aircraft or engine ex- 
clusively could frequently count his 
possible customers on his fingers. 

Certain metropolitan areas were 
more productive of business than this 
extreme example, but generally speak- 
ing the prewar days seldom offered 
enough engines or airplanes for any 
overhaul station to wax fat with an 
exclusive agency. 

In addition to the better market 
spread available to the take-all-comers 
overhaul station, some operators con- 
sidered the following points as advan- 
tages : For one tiling, their machinery, 
being less specialized and more on the 
basic machine tool side, was less open 
to sudden depreciation through engine 
design changes. Others preferred to 
hire the skilled all-round mechanic 
rather than specialized machine tool 
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operators. A few found opportunities 
to fill in seasonal lulls by contracting 
to overhaul engines shipped in from 
distant areas, Alaska or South Amer- 
ica, for example. 

Sometimes it appeared that the op- 
erator was simply an individualist and 
his fierce love of independence pre- 
vented his tying up with any manu- 
facturer. Many old-timers in aviation 
definitely may be counted in that class ; 
they would probably have been unable 
to withstand the industry’s growing 
pains had their natures been otherwise. 

Some individual overhaul station op- 
erators made money by exercising in- 
genuity and shrewdness. In one out- 
standing case the operator was not only 
a clever business man but also a me- 

small well-constructed brick hangar- 
shop and a few basic machine tools 
purchased at auctions, bankruptcy 
sales, and similar sources. With this 
small, but paid-for, foundation, he 
didn’t trouble to chrome-plate the front 
office. Instead, he went ahead with his 
job of building parts-cleaning tanks 
from old wine vats and salvaged heat- 


ing coils; constructed a remarkable en- 
gine test stand on an old truck chassis, 
and turned out thousands of dollars 
worth of special engine tools on his 
lathe, grinder, miller, and drill press. 
It is notable that he often redesigned 
several manufacturer’s special devices 
so successfully that the tool-design de- 
partments asked sketches from which 
to rework their own product. 

In addition to mechanical ingenuity, 
this man displayed a remarkable de- 
gree of skill in personnel and business 
management. When work was dull the 
men were kept busy building special 
equipment, and with each new tool 
turned out, new markets could be 
solicited. Thus, dull business, periods 
were converted into profitable time, 
the station’s capacity being broadened 
for specialized jobs. 

Recognizing that each engine over- 
haul entails many expensive hours con- 
sumed in tearing down and building 
up secondary items, such as baffles, 
ignition harnesses, primer lines, or 
safety wiring, this operator accepted 
overhaul work on condition that parts 
be delivered disassembled: and he re- 




turned them, after cleaning and re- 
pair, in the same condition. Thus, the 
man who owned the engine could avoid 
the expense of overhaul machinery and 
of hiring skilled men. 

On the other hand, the overhaul man 
didn’t waste his skilled mechanics on 
simple work; the precision jobs flowed 
steadily through the shop without in- 
terruption ' for time-consuming assem- 
bly on non-precision items. 

This system was particularly suited 
to the needs of plane operators in the 
remote northern regions where he was 
situated. Freight costs were lower on 
individual items, such as a crate of 
cylinders or master rods, than they 
were on an entire engine. Moreover, 
frequent bad weather gave the cus- 
tomer plenty of time to assemble the 
engine himself without paying an over- 
haul station for the job. 

By such methods does one overhaul 
station make money on an independent, 
non-specialized basis. Possibly this ex- 
ample is an exception, but it demon- 
strates the importance of full utiliza- 
tion of opportunities available to the 
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Brake Attachment Recesses Bends 


• Auxiliary brake leaf, devised by George Hamill and Bert Pannier of AEA, enables 
making of recessed bends as simply and easily as long bends were formerly shaped. 



This Tool Prevents 
Tank Door Leaks 

• For tightening Reed & Prince 
screws on wing tank access doors, 
Douglas Santa Monica shop developed 
this tool, which gives sufficient lever- 
age to enable drawing up of screws 
fuel-tight. 
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Handy Gage Simplifies • When assembling radial engine nose sections. Naval Air Station, North Island, 

Nose Section Adjustment San Diego, uses this gage to simplify correct adjustment of rear oil transfer ring, 

thrust nut, and thrust bearing. Using prop nut lock pin holes to give fixed 
point, gage is swung across face of thrust nut. One end of gage gives high 
dimension and other end low dimension. 
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Sales Are Made 
By Showing the Goods 

By JOHN ABIUSO 

The "close-up" method of arousing interest is the prime way to 
get the prospective plane-buyer headed for the flight line and 
the sales-dinching hop. Here, the modern display room will do 
the trick by attracting those who might otherwise remain on the 
"other side of the fence." 


F \ act is that a plane in the air no 
longer attracts the attention it 

ably framed and lighted behind a plate- 
glass window — that is, in a convenient 
showroom — definitely draws the gaze 
of all who pass. 

And there’s a pointed lesson here : 
Commentators likely will interpret 
John Q. Public's disinterest in craft 


flying overhead as proof that he’s "ac- 
cepted” the airplane, but the truth is 
that only when he opens his checkbook 
will we get the kind of acceptance that 
means anything to the future of the 

Required arc practical sales facilities 
affording “close-ups” which will bring 
the prospects to stop, look, listen, and 
— after the salesman has had his inn- 


ings — sign. Answer is the display- 
room, either at the field, downtown, or 
both. 

The design in Figs 1 and 2 is for 
the man who wishes to expand his 
show room as business warrants, while 
retaining at all times a building which 
is a complete unit and has no appear- 
ance of being unfinished. 

To accomplish this end, the center 
portion is planned as the first section 
to be built, being 40 ft. wide arid 48 ft. 
from back to front. Across the back 
are sliding doors with removable 
center post. The front consists of four 
windows and the entrance door, while 
the sides arc temporarily fitted with 
wide windows, giving a clear view of 
the interior to persons approaching 
from either direction. 

With increasing business, a wing 
can be added on either or on both 
sides of the original building, the side 
windows of the center portion being 
refitted at the end of the wings. This 
would provide space for at least three 
fairly large personal planes, which is 
about as heavy a stock as most dealers 
would wish to carry in such display 
space. The front of the showroom’s 
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center section could then be used as 
an office. 

Estimated cost of this complete 
structure would be about $14,000, of 
which half would be for the center sec- 
tion. It is understood, of course, that 
expense estimates will vary consider- 
ably according to local conditions — 
cost of shipping, materials, and labor. 

Where the airport is large and well 
situated — so that it is a part of the 


life of the city and not a mere stop-off 
place for travelers — it has been sug- 
gested that a sales company handling 
both airplanes and automobiles would 
be in a very advantageous position, 
with a combination showroom indi- 

This building should have a railed 
top deck or roof garden where the 
public may sit and watch the planes 
land and take off — a type of accommo- 


dation now offered at several large 
municipal airports (see Fig. 3 and 4). 
Access to the roof would be through 
the showroom, and this fact, plus the 
airmindedness induced in the visitors 
by watching the airport activities from 
the roof, should result in many addi- 
tional sales. 

Since the same office force could 
handle both plane and auto sales, over- 
head would be considerably reduced in 
proportion to sales volume, a condition 
greatly to be desired. 

Construction cost is estimated to 
total $28,000. This, at first, appears to 
be a lot of money to put into a sales- 
room, but in reality it is a good invest- 
ment when rental of a similar building 
— if available — is compared with it. 
Costs would be roughly as follows: 


Excavation $500 

Taxi strips 8,200 

Concrete, brick, and steel 

work 10.000 

Glazing & painting 3,300 

Heating 2,000 

Electrical work 800 

Plumbing &hdw 1,100 

O’head & profess'l 2,590 

Total $28,490 


From the above examples, the pro- 
spective dealer can develop other ideas 
of his own regarding a showroom 
project that will best suit his future 
business. It is especially noted that 
there is a great deal of merit in de- 
signs which permit future expansion 
without discarding or rebuilding the 
showroom already in use. 
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CIVIL OPERATIONS 


PRACTICAL TOOLING 
FOR THE SERVICE BASE 
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As operators throughout tho country gird for tho job of servicing 
light aircraft and their engines, primary queries are: "Just what 
equipment do I need? And how may I lay out my shop for greatest 
efficiency? To get the most representative, workable answers to 
these questions. AVIATION made a nationwide survey of leading 
fixed basers. Collated here are their replies. 





Horlick-Racine Airport shop at Racine, Wit., operated by Carlyle E. Go dike of Racine Fly- 
ing Service. Note floodlight for night landings, wide doors, and fireproof concrete block 
walls. Large, steel-frame windows provide plenty of light. 


It was found that between 90 and 
100 percent of those queried considered 
the following tools and equipment es- 
sential: Bench grinder, drill press, 
arbor press, spraying equipment with 
air compressor and tank, gas welding 
outfit, sewing machine, engine assem- 
bly stand (more than half advised mak- 
ing this item), bench vise, jigsaw (also 
used for filing), valve and valve seat 
grinder, set of box and socket 
wrenches, torque wrench, taps and 
dies, soldering equipment with gasoline 
blowtorch, plain reamers (and to a 
lesser degree, expansion reamers), 
steel tape SO to 100 ft. long, files, mi- 
crometers, level and plumb line, elec- 
tric hand drill, twist drills, weigh scale 
(one operator advised three), several 
jacks, cable splicing clamp, sparkplug 
tester, plenty of gluing clamps, a 
trouble lamp with several lengths of 
extension cord, and several fire ex- 
tinguishers. 

For toolmaking and similar work, 
70 percent of those questioned said that 
a lathe with collet chucks and other at- 
tachments would be a great advantage. 
Granted, few considered the lathe ab- 
solutely essential, but many advised its 
purchase as soon as possible, feeling 
that the investment of several hundred 
dollars in this machine might be post- 
poned for a few months when starting 
a new shop. The opinion was also ex- 
pressed by many that the money saved 
by making small special tools with a 
lathe would eventually be greater than 
the cost of the machine. 

Though several practical operators 
advised using the airplane itself as an 
engine test stand, over SO percent con- 
sidered a separate test stand necessary, 
and many of these noted that this was 
something which could very well be 
made in the shop. 

Forge equipment, pressure greasing 
unit (as distinguished from the uni- 
versal grease gun), circular saw table, 
hoist, rivet gun, surface plate, and 
battery charger drew votes from 
slightly more than half the total. 

Trailing on the list, but specified as 
advisable later when business would 
justify the extra expenditure, were tire 
and tube vulcanizer, portable fuel and 
oil tanks with pump, glue mixer, mag- 
net charger, bandsaw, Magnaflux, 
cylinder lapping or honing machine, 
and also the big five for sheet metal 
work — bench shear, squaring shear, 
cornice break, rolls, and header. 

By careful shopping and purchase of 
good second-hand materials when pos- 
sible, this above equipment (except 
that mentioned in the last paragraph) 
should be acquired for between $2,300 
and $2,500. Proposed by many was 
erection of a dope room with a venti- 


Choice of this last item depends 
more on climate than anything else; 
operators in some parts of the country 
— particularly dry, dust-free sections — 
claim that its use is advisable but not 
necessary. Apart from the cost of the 
structure, only expense would be for a 
good ventilating fan capable of chang- 
ing the air as frequently as required 
by local health regulations. 

Another practically indispensable 
item mentioned by everyone, is the 
parts-washing tank. This is often 
“home made". The tank itself can be 
almost any receptacle large enough. 
Regarding material for it, however, it 
is to be noted that aluminum is "aller- 
gic” to some cleansing solutions. The 
writer has seen an excellent washer 
made from two half barrels, the solu- 
tion being heated in a metal container 
before pouring into the barrel. Being 
of wood, these tanks retained the heat 
— when covered — for several hours. 

At an airfield where there are sev- 
eral fixed base establishments, the 
operators often make a mutual ar- 
rangement whereby each one pur- 
chases a piece of the less-frequently- 
employed or more expensive equip- 
ment, the use of which is paid for by 
the other operators whenever they re- 
quire it. When each member of a 


group has a machine in this category, 
the arrangement is often similar to 
the old farm system of "trading work,” 
making the actual cash outlay smaller. 

Wood and metal propeller inspection 
and repair calls for considerable special 
equipment, much of which cannot be 
used for other work. For wood pro- 
pellers a special bench and a balancing 
stand will be the only special equip- 
ment required, and with the exercise 
of a little ingenuity both of these can 
be fabricated in the shop. 

For metal propellers the expenditure 
is considerable, because the much 
greater weights involved preclude the 
use of the lighter type of bench, etc. 
In addition, use of a Magnaflux is 
mandatory for testing steel parts, also 
a portable electric grinder should be 
purchased for surfacing the blades. 
Accordingly, it is not generally con- 
sidered advisable for a small operator 
to tool up for this work until he defi- 
nitely knows that the business will be 

For re-covering with fabric, a large 
table is required for layout and cutting. 
This can be readily built of local lum- 
ber and covered with linoleum or thin 
sheet iron. Racks for stacking fin- 
ished wings, control surfaces, etc., can 
be constructed in the shop. 
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SMALL TOWN AIRPORTS 



By EDWARD E. THORP, Assistant Editor. "Aviation" 

It certainly will be requisite that the small-community airport 
builder make every single dollar do its planned work — if the air- 
trade-nourishing future is to be realized. Hence specific attention 
is drawn to the well-gaged "Louisiana Plan," developed to enable 
lesser communities to lay out and operate practical municipal fields 
without financial over-extension. 


T he pertinent system evolved 
by the Aeronautics Div. of the 
state of Louisiana for develop- 
ing a community’s airport stage by 
stage has been hailed as a prime step 
in solving the problem of differing 
capacities and accommodations. For 
by this means, a community may build 
efficiently according to varied or 
changing needs, from minor traffic up 
to major — and still keep within a reas- 
onable budget. 

Provided is a complete airport at 
every stage in the construction, start- 
ing with a plain turf field of 120 acres 
and gradually adding to the original 
land, runways, and buildings until 
finally the community has a full size 
Class III airport with four 3,500-ft. 
runways and all improvements. This 
growth is planned in six stages, with 
none of the work done in the interim 
stages wasted or discarded. Each stage 
brings the airport further up the scale. 

The accompanying diagrams illus- 
trate graphically the details and econ- 
omies of the "Louisiana Plan" for air- 
port development. First stage is the 
sodded or turfed area, giving three 
landing strips about 2,600 ft. long, 
permitting landing in six directions. 


Preliminary work would consist of 
purchase of 120 acres of land, grading 
and draining of the surface, and seed- 
ing of the landing strips. These 
operations should be performed with 
extreme care, because the efficiency of 
the later stages will depend to a great 
extent upon the accuracy of the grad- 
ing done at this time. At this time the 
airport will rate Class I. 

Second stage adds to length of strips 
up to maximum permitted by limits 
of the land. Two diagonal runways 
are graded, with taxiway and apron 
laid out in front of hangars. Runways 
are only 100 ft. wide, hence are per- 
mitted to be used for daylight landings 
only; but if made 150 ft. wide, night 
landings would be allowed. The air- 
port has now become Class II, by addi- 
tion of the above mentioned improve- 
ments to the former Class I field. 

Stage III comprises grading of two 
more 2,500 ft. runways and building of 
several rows of T-hangars. The latter 
can be constructed at low cost. Assum- 
ing that good grading and drainage 
was done in Stage I and II, paving of 
the landing strips may proceed and 
should not be an expensive undertak- 
ing. This airport allows landings to be 


made in eight different directions, 
never more than 221 deg. off the wind. 
Runways are suitable for landing 
smaller twin-engine planes such as are 
used for feederline operation. This air- 
port should cover the initial require- 
ments of towns up to 25,000 popula- 
tion, unless it is proposed to make the 
field a trunk airline stop. 

Stage IV calls for extension of the 
diagonal runways to 3,500 ft. in length 
for main airline operation, for which 
an additional taxiway must be built. 
Two plots of 20 acres each are re- 
quired to square out the land. The 
driveway is completed for one-way 
traffic, and a small administration 
building is erected at the angle of the 
apron. Loading apron in front of 
administration building is also paved. 
The airport is now Class III, for day 
operation only, because of narrow — 
100 ft. — runways. 

Fifth stage brings area up to 200 
acres by addition of two 20-acre plots, 
enabling the third and fourth runways 
to be extended to 3,500 ft. Individual 
hangars are now erected, with paved 
apron in front. This airport is capable 
of handling business of cities up to 
100,000 population. 

Stage IV assumes that night land- 
ings and heavy traffic will be the rule. 
Here, runways are to be widened to 
150 ft. for after-dark landings, two 
hangars are to be added, and more 
paved taxiways are to be built to give 
access to the aprons from all direc- 
tions. The administration building is 
now completed by addition of wings. 
Suitable for all but the large four- 
engine airliners, this airport will fill 
the needs of any except the greater 

By using the Louisiana Plan, any 
community which can afford to buy 
120 acres of land can develop its air- 
port at a minimum of cost. At any 
specific stage in the construction there 
will be a complete airport, suitable for 
immediate use and also for future im- 
provement whenever conditions call 
for a field capable of handling heavier 
traffic. 
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s is doubled. 

Stage V brings area up to 200 acres by addition of two 20-acre 
plots. AH runways are now 1,500 ft. long, and more hangars 
have been added, also paved apron. Stage VI is maximum 
development advised for this type of airport. Administration 
building is completed at angle of apron, taxiways built and 
paved, and width of runways Increased from 100 to ISO ft. 
Note that nothing added in any stage has been discarded and 
that of each stage the municipality has a complete airport. 
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Handy Calculator 
Simplifies Cruise Control 

By THOMAS H. McCONNELL 

To secure fullest economy and insure greatest safety on long 
distance flights, a practical cruise control procedure is a must. 
Operating like a slide rule, this device eliminates guess-or-graph 
methods by quickly hairlining all the fuel-stretch answers. 


O NLY A FEW YEARS AGO Some 

pilots thought the best way to 
get to their destination was to 
bend the throttle, or throttles, over the 
quadrant and pray. However, with the 
advent of World War II and conse- 
quent increase of long distance flights, 
need for really precise operation 
reached critical proportions. And so 
Army, Navy, and civilian airlines all 
turned their attention to advancing the 
art of cruise control to insure getting 
airplanes to their destination. Accord- 
ingly, much data was soon gathered. 

Although of inestimable value, this 
data remained voluminous and difficult 
for the average pilot to understand. He 
could hardly be expected to fumble 
through a number of complicated 
graphs in order to learn if his controls 
were set for maximum range. Yet the 
variables were so many and the rela- 


tionship between them so complicated 
that a simple means of presenting the 
data was hard to find. 

This was the situation at the time 
when experimental investigation of 
this problem was undertaken by Cur- 
tiss-Wright engineers — Reginald Parry 
and the author, assisted by H. Lloyd 
Child, senior division test pilot, at 
Buffalo. Utilizing flight test data on 
the Curtiss C-46 Commando, work was 
started on a cruise control computer. 

The experimental model developed 
is similar to a slide rule, but instead of 
having one hairline it has five for se- 
lected gross weights, covering a load- 
ing range from 39,000 to 50,000 lb., that 
is, the same gross weights at which or- 
iginal C-46 flight tests were run. 

The rule has a sliding scale for com- 
puting density altitude. By setting the 
O.A.T. index against the pressure alti- 


tude on the left, a correct density alti- 
tude reading is obtained on the right. 
Then the sliding index (with the five 
hairlines) is moved over until the in- 
dex line (also the 39,000-lb. line) is 
over the correct density altitude. At 
this setting it is only necessary to read 
down the correct weight line until the 
desired airspeed is intersected. Then 
readings are obtained for correct rpm., 
manifold pressure, and mixture and 
blower settings. 

As implied, this original computer 
was designed for the Curtiss C-46, 
which has a two-speed direct gear 
driven impeller. On an airplane using 
turbosuperchargers the blower setting 
can be ignored, since this would be 
directly determined by manifold pres- 
sure demands. 

On the reverse side of the computer, 
when the device is set as above, gaso- 
line consumption in gph. may be read 
as well as true airspeed in air mph. 
Fuel consumption is read at the appli- 
cable gross weight, since gas consump- 
tion increases with weight. True air- 
speed, however, is always noted at the 
reference line (39,000-lb. line). A 
correction is provided for head or 
tail winds, and also a correction for 
application of carburetor heat. 

This computer is easily adaptable to 
any airplane, because the method used 
can be applied to any aircraft on which 
flight test data is available. In order to 
obtain single-engine computations it 
will only be necessary to remove the 
center slide, inscribe it with single- 
engine performance data, and then 
re-insert The device can be of especial 
value when airplanes are operating at 
extreme limits of ranges. The computer 
has already been inspected at Wright 
Field, and it is being submitted to the 
Technical Data Section, Flight Divi- 
sion, for flight testing. Patent for the 
cruise control computer has been as- 
signed to Curtiss-Wright Corp. 


Steps in Operation of Computer 
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Air Transport Command operations in the China- 
Burma-lndia area have become a symbol of reliability and en- 
durance, both of men and equipment — a reputation built on day- 
in, day-out, all-weather flying over the world's roughest terrain, 
often under attack. The performance of Curtiss Propellers on C-46 
Commandos along this aerial Burma Road typi- 
fies their dependability in air transportation. |l|| 
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ELECTRIC //PROPELLERS 





HELICOPTER is Everyman’s dream. 
But whether you fly or drive in the 
days alter the war, you’ll find new, 
war-developed Sinclair Gasoline will 
always give you most from your motor. 





INFORMATION 
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Avigation 
Via Air Analysis* 

By M. D. LOWENSTEIN, Ll.uitnanl, usnr 

With refinement of meteorological techniques, more reliable data 
on variations of air qualities will be available. And by utilizing this 
data, preflight planning and avigational procedure enroute can 
improve schedules and reduce hazards. Here's a new and pertinent 
treatment of how air analysis may be applied to these flight factors. 


I t requires more than a few me- 
chanical skills, pilot's seat sense, 
and a knowledge of conventional 
physics to best exploit, for flight pur- 
poses, the subtle balances attendant 
upon the laws of the atmosphere as it 
hugs the whirling globe. The preemi- 
nent importance of understanding the 
factors affecting equilibrium increases 
with the plane’s speed and flight dis- 
tance. The merest mutation in the air’s 
qualities may have great significance 
for the avigator trained to interpret 
meteorological data. 

A plane rides entirely free of earthly 
substances — rock, sand, water, forests, 
and cities — and, isolated in the huge 
mass of air, its flight leaves no wake, 
ruts, or other clues to betray the 
method or limitations of its progress. 
A practised, sensitive, meteorologically 
trained engineer is required to fully 
appreciate the nature of the peculiarly 
chaste, illusive phenomena of flight. 

And if his observations are to be 
valid they must exceed the more obvi- 
ous results pertaining to forecasting 
fronts and weather — especially so since 
these results are not everywhere un- 
questionably accepted as reliable. No 
doubt that, with the increase of 
weather-station distribution, not only 
will the immediately practical deduc- 
tions from movements of fronts be re- 
fined, but this type of data may be re- 
placed by conclusions reached through 
more intimate data and more recondite 
methods. 

One of the most interesting achieve- 
ments useful to avigators is the deter- 
mination of drift by means of altitude 
corrections. The procedure, developed 
by John C. Bellamy, requires the tak- 
ing of simultaneous readings on abso- 
lute and pressure altimeters at equal 
time intervals. Absolute altitudes are 
obtained with a special type of radio 
altimeter. A constant pressure alti- 
tude is maintained during the interval, 
and hence the plane flies on an iso- 
baric surface. 

Pressure altitude (it cannot be kept 
exactly constant) and absolute alti- 
tude are read simultaneously at the 
beginning and the end of the time in- 
terval and, with the aid of a simple . 



equation, the difference between the 
second and first reading will give a 
component of the wind. 

Assume that a plane, maintaining a 
constant pressure altitude, is flying in 
a direction which takes it from an area 
of high pressure to one of low pressure 
(Fig. 1). This alone would supply 
some information about the winds 
generated by the juxtaposition of these 
pressures. The accumulation of 
further data will define the wind more 
Precisely. 

In seeking to remain at a constant 
pressure altitude — where sea level 
pressure is assumed to be 1013.3 mb. 
or 29.92 in Hg., and the lapse rate is 
standard — the plane follows the slope 
of the isobaric surface. As the pres- 

must descend to higher pressures to 
keep the pressure altitude constant. If 
the plane is flying from (A) to (B), 
the greater the difference in pressure 
between (A) and (B) (indicated by 
the close grouping of the isobars) , the 



greater will be the difference in abso- 
lute altitude at these points which have 
the same pressure altitude. 

Now, the geostrophic wind is a func- 
tion of this horizontal pressure differ- 
ence. A particle of air, subject to the 
gradient pressure, would follow a path 
normal to the isobars. Because of the 
modifying effect of Coriolis deflective 
acceleration, this path becomes parallel 
to the isobars. The wind is therefore a 
function of the closeness of the iso- 
bars, latitude (as it influences Cori- 
olis), and to some degree, air density. 
Given these factors and a means of 
determining absolute altitude, the wind 
component perpendicular to the plane’s 
heading can be computed. 1 

Assume that the latitude in which 
the plane (Fig. 1) is flying is 45 deg. 
north ; TAS, 200 kt : and at time 1000, 
the plane is at (A) and the pressure 
altimeter reads 8,100 ft., while at the 
same instant the radio altimeter reads 
8,000 ft. The pilot tries to keep the 
plane at approximately a constant 
pressure altitude, and at time 1030 the 
two altimeters are again read simul- 
taneously. The pressure altimeter 
again reads 8,100 ft. and the radio 
altimeter reads 7,850 ft. 

All the data necessary to compute 
a closely approximate geostrophic 
wind component normal to the plane’s 
heading is now available. The slope 
of the isobaric surface is combined 
with Coriolis acceleration to determine 
the velocity of the component. It can 
be shown that : 

C„ -g(D,~ Di) 1 2« sin l 
where C„ is wind velocity in kt. in a 
direction perpendicular to the airplane 
heading; D l absolute altimeter read- 
ing minus pressure altimeter reading 
at first point — A in the example; ZJo 
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absolute altimeter reading minus pres- 
sure altimeter reading at second point, 
B ; g gravity constant ; u> angular ve- 
locity of earth ; and / latitude of flight. 

And if X represents nautical nti., 
obtained by taking TAS X fraction of 
hr. = distance ; then, by inserting the 
values of all the constants: 

C, = 21.47 (Dr - A) / X sin 1 

Making factor K vary with latitude, 
and combining with the constant : 

C„ = X(A — D x ) / X 

Applying this equation to the ex- 
ample (Fig. 1) after selecting the 
value for K = 30 from the accompany- 
ing tables : 

A = 8,000 - 8,100 

100 ft. 

A = 7,850 - 8,100 
= -250 ft. 

Substituting in the equation: 

„ 30 (-250 + 100) 

C “ 200/2 
- (— ) 45 kt. 

The negative sign here indicates 
that the plane is passing into an area 
of lower pressure. Front this, the di- 
rection of the drift may be ascertained. 
Since it is known that the winds of a 
low in the northern hemisphere go 
counterclockwise, then, if a plane is 
entering the low, the wind must be 
from port, and the drift is right. Sim- 
ilarly, if D s — D, is positive, then the 
plane is entering a high where the 
wind is clockwise, hence from star- 
board, and the drift is left. 


The wind component obtained from 
the equation C„ = K (D., — D,)/X 
may be plotted and used as described in 
application (3) below. It must be kept 
in mind that C„ is not the entire wind 
affecting the aircraft, but only the 
component normal to the heading. A 
component parallel to the heading, and 
from which a ground speed could be 
computed, cannot be determined by 
merely using this equation. However, 
there are several applications sug- 
gested for Bellamy's method: 

(1) Solving for a drift angle, DA, 
instead of the wind vector — 

If C„ is the vector perpendicular to 
the heading and X is the distance flown 
in a given time, then C„/X = tan DA, 
(Fig. 2). 

Substituting the value C„ = K(D., 
— D,)/X in the equation C*/X = 
tan DA: 

g(A_-_A)/X _ tan DA 

K (A - A) X s = tan DA 
By setting up drift factors for K/X-, 
such that D-, — D\/Y = DA, for vari- 
ous latitudes and over the range of the 
plane’s airspeeds, the drift angle DA 
is very simply computed. The values 
of Y (accompanying table) supplied 
for 1 hr. intervals, may be reduced for 
any proportional part of the airspeed. 

Applied to the example, Fig. 1 : TAS 
= 200 kt. ; latitude = 45 deg. ; D„ — 
D, = (-) 150; time, i hr.; and Y 
(from table) = 23.3. Therefore: 



5072 - 13 deg - Right 
The drift is applied to the true head- 
ing to obtain the track. Again it is 
emphasized that the wind effect does 
not include the component parallel to 
the course. The ground speed, there- 

(2) Using the estimated ground 
speed instead of airspeed to compute 
the drift angle DA — 

In addition to the normal wind com- 
ponent, C„ (Fig. 3), assume another 
wind component parallel to the heading 
such that the resultant of the two winds 
constitute the entire wind. Let the 
parallel component, H 2 , in one in- 
stance, be the tailwind; and X the 
true airspeed factor. First consider the 
effect of only the normal, C„, compon- 
ent; then angle CAB is the drift angle, 
AC being the X factor. Next, use the 
wind component H 2 ; the drift angle 
then becomes angle CAB-,; and A C„ 
= X + now becomes the X factor 
In another instance, if 4he parallel 



component is a headwind, H lt the drift 
angle is CAB t , and AC t = X — x 1 
is the X factor. 

A drift angle obtained by correcting 
the X factor will be more accurate, 
even with an estimate ground speed, 
than if TAS is used. For high-speed 
aircraft, the effect of an error in esti- 
mating ground speed is small — as a 
study of Fig. 3 will reveal. A sug- 
gested form for tabulating data is 
shown in Fig. 4. 

(3) Plotting the normal wind com- 
ponent, C„, from the basic formula — 
A fix can be found if an LOP is com- 
bined with C„. From the last fix, or EP 
(A, Fig. 5.) draw the true heading 
(length = TAS X time interval be- 
tween fix and LOP). From the equa- 
tion for C„ determine whether drift is 
to port or starboard (plane entering a 
higher or lower pressure area) and 
draw a line parallel to the heading at 
a distance from it equal to C„ X time 
interval. The intersection of this line 
and the LOP will give a good actual 
position, fix B. (See Fig. 4 for tabu- 
lating form.) 

. (4) Double drift procedure — 

Two components of the geostrophic 
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wind at right angles to each other can 
be obtained by flying a "wind star." 
The vector sum of the components will 
be the true geostrophic wind speed and 
direction. The objection to this pro- 
cedure is the time involved in living 
off course. 

In addition to obtaining the wind 
component in flight, pressure differ- 
entials may be used at meteorological 
stations to which they are radioed. To- 
gether with other data the information 
is combined and extrapolated to de- 
termine flight conditions for inaccessi- 
ble areas. To forecast the pressure at 
a certain altitude, or to forecast a true 
altitude of a certain pressure altitude, 
requires a study of the relationships 
derived from a three-dimensional por- 
tion of the air. Constant altitude 
charts drawn from the above data for 
several levels are one source for this 
three-dimensional concept. The fa- 
miliar synoptic chart for sea level is 
an example of these charts, which are 
also made for levels of 5,000 ft., 10,000 
ft., and 20,000 ft. 

The isobars on each of these con- 
stant altitude charts indicate the pres- 
sure distribution on a horizontal sec- 
tion cut through the atmosphere, paral- 
lel to sea level. A comparison of the 
charts at different levels furnishes the 
desired three-dimensional representa- 

For example, if after 12-hr. there is 
a fall in pressure for one station at the 

10.000- ft. level and the pressure at the 

20.000- ft. level remains unchanged, 
the mass of air between these two 
levels must have undergone a change 
in density during the 12-hr. period. 
This air became lighter as indicated 
by the fall in pressure at 10,000 ft. and, 
therefore, the temperature must have 
increased. Account must be taken of 
the effect of temperature changes of 

sure and true altitude relations are 
extrapolated. 

The forecast's usefulness is limited 
by the accuracy to which the mean 
temperature of the air can be deter- 
mined. It has been found that an error 
of 1 deg. C. will produce an error of 

iated thickness of the air mass. 

Constant altitude charts are not the 
only type used to derive the three-di- 
mensional picture. Another type of 
chart — not very familiar to American 
avigators, but used extensively by the 
British and Russians — is the conslant 
pressure chart. It possesses several 
advantages over the constant altitude 
chart. The meteorological data ap- 
plies to an isobaric surface, not to sea 
level, or an arbitrary parallel level 
above it. Instead of isobars there are 
contours drawn at 100-ft. intervals. 



Highs and lows correspond to those of 
constant altitude charts. Using con- 
stant pressure charts, the geostrophic 
wind may be computed from C — 
35.5/h sin /, where C is expressed in 
kt., n is distance between successive 
100-ft. contours and is measured in 
degrees of latitude, and l is latitude. 

Among the problems which can be 
solved in flight by the avigator, if he 
has means of measuring pressure and 
true altitudes, is determination of sea 
level pressure at any position. Ex- 
ample : 

(a) Read radio altimeter — 8,000 ft. 

(b) Read, at same time as (a), 
pressure altimeter when set at 29.92 
in.— 8,100 ft. 

(c) Read ambient temperature— 
5 deg. C. 

(d) Using computer, place pressure 
altitude (8,100 ft.) opposite tempera- 
ture (5 deg.). 

(e) Opposite true altitude (8,000 
ft.) on outside scale of computer, read 
calibrated altitude on inside scale — 
7,850 ft. 

(f) Sea level pressure can be read 


on the altimeter setting dial — 29.71 in. 

Certain assumptions have been made 
in determining wind forecasted by 
pressure differentials, which do not 
exactly "square” with the facts. One 
is that the geostrophic wind is parallel 
to the isobars. This is rare, more 
usual situation being that the isobars 
are curved and the wind is not parallel 
to them. For example, the counter- 
clockwise wind about a low (northern 
hemisphere) tends to blow toward the 
center of the area. A plane approach- 
ing a low, therefore, has the crosswind 
component (C„) actually less than the 
theoretical one, and the parallel com- 
ponent (tailwind) greater than the 
theoretical. 

However, the differences between 
the geostrophic and the gradient 
(true) wind is small, and experience 
has shown that only a combination of 
low latitudes and isobars with small 
radii of curvature produce significant 
errors. Around high pressure areas, 
the isobars usually have large radii of 
curvature, and thus, geostrophic and 
(Turn to page 303) 
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C.A.B. FUNGICIDAL BRUSHING PRIMER 

/uHwrs 0/v TAzesr/ 


Roxolin's C.A.B. Fungicidal Brushing Primer No. 3350 
makes it a simple matter for Naval contractors to 
comply with the recent Navy Process Specification 
making rot-proofing of aircraft fabric mandatory. 

The exact required amount of Zinc Naphthenate is 
added to ready-mixed AN-D-1 Dope under the su- 
pervision of the same technicians who developed 
Emycel, the fabric finish that first utilized this fungi- 
cidal principle. Their watchful care makes sure that 

ing properties of the dope or adhesion of the overly- 
ing top coats. Correct brushing viscosity is assured for 


trouble-free application. 

troublesome mixing operations and prevent the 
chance of error in arriving at the specified mixture 

In addition, a color indicator in Roxalin C.A.B. 
Primer No. 3350 shows that the specified process has 
been followed. 

This product of Roxalin engineering has been de- 
veloped and is made available to you with the ap- 
proval bf the Bureau of Aeronautics. Write to De- 
partment 805 for detailed information. 


ROXALINc^acri^ F INISHE s 


ELIZABETH, F. • NEW JERSEY 
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NOTHING WRONG WITH "REJECTED" PARTS? 

KUliLUidM solves gaging mystery 


2 At tapping job the machine operators used 
working gages to check each part before they went 





This Sikorsky Helicopter equipped with a 
Vickers Hydraulic Rescue Hoist is used for 
rescuing personnel from the water or any other 
inaccessible place. Here is an application that 
well illustrates many of the important advan- 
tages of Vickers Hydraulic Power and Control. 

The Vickers hydraulic motor for driving the 
winch has the high starting torque necessary. 
It will hold without clutches or brakes and can 
be stalled indefinitely without damage. It has 
easily controllable variable speed and smooth 
operation. It has instant starting, stopping or 
reversal due to very low inertia of the moving 
parts. It has simplicity of design and installa- 
tion. It is rugged and dependable yet has 
minimum weight. These are all character- 
istics extremely useful on many other aircraft 
applications. 



VICKERS Incorporated 


cupy little space. A wide range of models 
is available. 


1462 OAKMAN ULVU. • DETROIT 32, MICHIGAN 
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5,061 

HOURS OPERATION 
ON NEW BRANIFF 
INSTALLATION 

Engine-change time shortened 
30 minutes . . . 40 man-hours 
saved per overhaul. 

With a 5,061-hour operational record revealing new 
gains in time saved and fire hazards reduced, installation 
of Aeroquip Flexible Hose Lines in place of rigid power 
plant plumbing lines on Douglas DC-3's by Braniff Air- 
ways marks a forward step in maintenance efficiency 



Braniff officials report engine-change time reduced 
by a half-hour, and 40 man-hours saved per engine over- 
haul, with Aeroquip Hose Assemblies and Self-Sealing 
Couplings. Further time saving is reported on regular 
service checks due to cleanliness of power plant sections, 
absence of leaks minimizing wash-down work. 

SAFETY IMPROVED 

By elimination of 50% of the pipe joints, and with 
Aeroquip’s leak-proof performance stopping drips in the 
engine nacelles, fire hazards are measurably cut. Aero- 
quip’s assemblies meet CAA requirements as to sufficient 
fire resistance. The flexibility also ends problems of rigid 
lines under vibration. 

STOCK SIMPLIFIED 

With Aeroquip's quickly removable, reusable and 
interchangeable fittings, all parts can be replaced indi- 
vidually and new hose lines cut to any lengths and as- 
sembled on' the spot without special tools. This feature 
has proved of great value in military use, where these 
lines are “AN" standard. 

WEIGHT SAVED 

Aeroquip supplies all these advantages at no sacrifice 
in weight; in fact, savings totalled 4 lbs. 9 oz. and 4 lbs. 
11 oz. for left and right engines. 
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T HIS new form of G-E Switch- 
ette is suitable for a wide variety 
of limit-switch and other aircraft 
control applications where space is 
limited and long life is required. 

This new (Size 2) Switchette is 
rated 25 amperes at 24 volts d-c 
(115 volts a-c). It has screw- type 
terminals for easy wiring, and is 
completely enclosed for protection 
from dust. 

Three contact arrangements are 
available: single-circuit, normally 
closed; single-circuit, normally open; 


rated 10 a 


GEA-3818 S 


and two-circuit. These Switchettes 
are suitable for use at altitudes up AND DON’T FORGET 
to 50,000 feet, and in temperatures ^ , ° in ° l | i 1° Switch Jne"a s wall o™ 
from 93.5 C to minus 56.6 C. They 
resist corrosion and high physical 
shock and vibration, and are designed 
to withstand millions of mechanical 
operations. 

Approximate dimensions are 2 
by 1% by 1 inch; approximate 
weight is 2 ounces. Ask your local 
office for Bulletin GEA-4259, which 
gives dimensions and complete de- 
scription. General Electric Company, 

Schenectady 5, N. Y. 


GENERAL f§ ELECTRIC 


PRECISION PRODUCTS 
AND ENGINEERED SYSTEMS 
FOR AIRCRAFT 
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Winter’s gone — but it can’t be forgotten! Worst in 
years, this past winter proved crippling to airports 
with inadequate snow removal equipment. 
Remember — in six short months, winter returns. To 
be fully prepared in time, you’ve got to start right 
NOW — planning equipment needs and ordering early ! 


ing of all snow removal equipment — Walter Snow 
Fighters . . . the trucks that do the "impossible” in 
snow clearance according to highway and airport 
officials. Specially engineered, and featuring the 
exclusive 4-Point Positive Drive, Walter Snow 
Fighters give you a combination of great power — 
traction — speed — and ruggedness found in no other 

To keep ahead of the blizzards next winter — ready to 
fly when the snow stops — equip with Walter Snow 
Fighters. Act now, by writing for detailed literature. 


Make the right start by ordering the most outstand- 


WALTER MOTOR TRUCK CO., 1001-19 living An.. M 9 ..oo< 27. Hums. L I.. H.V. 
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SHEET NUMBER . . . D-26 Icont'd from Aprill 

CLASSIFICATION . . Materials 

SUB CLASSIFICATION . Ball & Roller Bearings 


Standard Dimensions and Tolerances 


For taper roller bearings Type TS 
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• American Chain & Cable originated and 
patented tru-loc fittings as well as the pre- 
formed rope on which they are swaged. 

Through constant experiment we have 
found ways to improve tru*loc fittings. 
Through constant test we make sure that 
highest safety standards are maintained. 

Because of our long experience in the de- 
sign, production and use of swaged fittings 
and our intimate contact with aircraft man- 
ufacturers, we are often able to be of help 
with engineering problems. We welcome 
such opportunities. 

For information about controls, fittings 
or aircraft cable, write our Detroit office. 


TRU'LOC 


PREFORMED ROPE 


CCO 



6-235 General Motors Bldg., Detroit 2 • 695 Bryant Street, San Francisco 7 • Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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SHEET NUMBER . . P-26 Icon'tdl 

CLASSIFICATION . Materials 

SUB CLASSIFICATION .Ball & Roller Bearings 


Closer Tolerance Specifications 3 and 5 

Sizes given are those used on aircraft; 
far larger sizes write AFBMA. 
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Needle Bearings Give Increased Design and 
Operating Efficiency to Gear Reduction Drives 



Torrington Needle Bearings combine 
unusually high load capacity into a 
small, compact bearing with low co- 
efficient of friction that offers many 
design advantages. That’s why, in the 
widely used gear reduction drive made 
by Air Associates, Inc. for the retract- 
able landing gears, canopies and other 
moving parts of so many fighter air- 
craft, the gears and shafts turn on these 
modern anti-friction needle bearings. 

Torrington Needle Bearings arc- 
light in weight and compact, yet engi- 
neered to stand up to high speeds and 
heavy loads. They also permit other 
weight and space savings in the de- 
sign of housings and other component 




Why not have these Torrington 
Needle Bearing advantages on the 
tools or machinery you design, build 
or operate? Our Catalog No. 32-A is 
packed with useful data on anti-fric- 
tion Needle Bearing applications 
ranging from kitchen appliances to 

You should have this helpful data in 

Drop us 8 a line and we’ll gladly send 
you a copy. 


THE TORRINGTON COMPANY 

TORRINGTON, CONN. • SOUTH BEND 21, IND. 



TORRINGTON NEEDLE 



BEARINGS 




mm 


R eading our recent dissertation 
on the gastronomic effects of 
fast-flying planes — you know, 
take off here and have lunch there — 
prompted a friend to call and say that 
manufacturers may soon design them- 
selves right out of this wonderful pub- 
licity hook. "First thing you know," 
this man-who-loves-free-meals says, 
“a passenger will have to buy his own 
lunch in New York and will get to 
Chicago in time for lunch there . . . 
or take off after breakfast in New 
York and have to pay for his own 
lunch in Los Angeles.” 

We don’t think speeds will get quite 
that high, though; too many wolves 
would kick about not having enough 
time to haunt the stewardesses. 

• Speaking of food, an item from one 
of the bomber bases came up with this : 
"The plane these boys fly is the Con- 
solidated Liberator, which is 66 ft. in 
length, 18 ft. in height, and has 110 
ft. of spam.” To which the little man 
looking over our shoulder says glumly, 
"Ye gods, imagine 110 ft. of that stuff 
anywhere, let alone in one airplane.” 

• That "great shipbuilder" now reaps 
himself a few headlines by announcing 
plans for a grandiose airport in San 
Francisco. That'll be just the place to 
base those 5,000 flying boats he was 
going to build back in 1942 — but never 
did. Or those three big flying boats, 
which were to have been delivered as 
per an $18,000,000 contract in Decem- 
ber of 1943, May and Oct. of last 
year — but which have yet to be turned 
over fo the government. Or all the 
scheduled Navy fighters which didn’t 
get delivered before the contracts were 
cancelled. Or is it for those $490 heli- 
copters he long ago forecast? 

• News item in New York paper ; “At 
the end of a flight from an overseas 
base with 23 passengers and a crew 
of six children, an Air Transport Com- 
mand C-54 plane was damaged slightly 
by fire today at La Guardia Field. The 
fire was confined to ode engine.” 

Maybe ATC should put a seventh 
child in the crew — let him be fire chief. 

• You may have heard of that P-38 
pilot being forced down behind Nazi 
lines and being followed right along 
by his buddy, who landed nearby for 
the rescue. The rescuee just jumped 
in and sat on the rescuer’s lap — since 
it definitely wasn’t a piggy back job. 
Then back into the air they went and 


returned safely to base, going even so 
far as to taxi the ship into its proper 
place under direction of the crew chief, 
who had been sweating out his pilot’s 
failure to get back on time. Anyhow, 
the shock of seeing a strange grinning 
mug step out of the plane wasn’t 
ameliorated one bit when his pilot also 
came up and out. They say the poor 
chief has now so steeled himself that a 
horse — complete, that is — could come 
out and he'd never turn a hair. 

• Over in Italy not long ago 19 men 
had to get some place in a hurry, so 
they all piled aboard a B-25. As one 
who was aboard tells it, “don’t ask me 
where we all were, my face was jam- 
med up against a bulkhead so tight I 
didn’t even know how many were in 
the thing.” As they piled out at des- 


tination, the operations officer’s blood 
pressure went higher and higher as 
the count went up. He really beat the 
pilot’s ears down. But not because he 
had 18 passengers — that didn’t bother 
a bit. What he wanted was 19 para- 
chutes in there, too. 

• Discussing the Boeing C-97 Strato- 
cruiser, a British publication’s com- 
ment on the record-breaking transcon- 
tinental flight is the sniping crack that 
reports — which were official, by the 
way — of the flight's time were “inspired 
and probably exaggerated.” 

Forgive us old bean, forgive us — 
someone simply forgot to tell those 
Boeing engineers they’re not supposed 
to build airplanes that in any way ex- 
ceed those coming out of the tight 
little isle. 













MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACERS 


The war years have proven to 
American Industry that the light 
machine tool has an important 
place in Production. Walker- 
Turner machine tools have dem- 
onstrated their ruggedness un- 
der most exacting conditions. 
Don't let pre-war operating meth- 
ods affect your post-war competi- 
tive position. The versatility of 
Walker-Turner machine tools will 
ensure production equal to — and, 
in many cases, better than — 
heavier and more expensive 
equipment. 
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FOR SOLONS TO SPROUT WINGS 
ndolph of W. Va., (left) accepts 
John W. Fried lander (right), who 


Aviation's Communique No. 40 

Two outstanding events of 
the air war in the period 
covered by this report were 
renunciation by the Russians 
of their non-aggression pact 
with Japan, and the winning 
by the Americans of Okinawa, 
only 325 mi. from the Jap 
mainland. 

The Russo-Jap pact does 
not actually expire till this 
time next year, but that might 
not prevent hostilities begin- 
ning any time. Repudiation 
by Russia puts the Japs in 
the position of having to 
attack soon, or wait for the 
Soviets to strike when they 
are ready. Either way is bad 
for Nippon. 

Most authorities agree that 
the Russians will fight the 
Japs. Probably very few, if 
any, persons know whether 
Russia will offer naval and air 
bases to the United States in 
the meantime. But this be- 


will be contest between cities, 
states, and the federal gov- 
ernment for jurisdiction and 
taxing rights. Many aviation 
leaders want complete federal 
control so that flying will not 
be hampered by conflicting 
and duplicating regulations. 
But local governments will 
fight for a share of control, 
and a compromise seems prob- 


About 3,000 Army surplus 
primary trainers — Boeings, 
Ryans, Fairchilds, and others 
— are now on sale at fixed 
prices marked on tags, at 53 
RFC sales centers throughout 
the country. Previous sales 
were on competitive bids. 


* SPOT CHECKING 
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By bagging this 50-mi. -long 
island, the Army and Navy 
have got plenty of land on 
which to operate and main- 
tain almost any amount of 
aviation within a range per- 
mitting heavy bomb loads and 
operation of escort fighters 
which can load up with bombs 
in addition to necessary fuel. 
Other nearer bases will be 
taken and. eventually, beach- 
heads established on the Jap 
mainland. Gen. Arnold, Chief 
of AAF, recently said that 
every usable airplane now in 
Europe will be thrown against 
Japan. Combined air forces of 
British and American armies 
and navies may put up 10,- 
000 to 20,000 planes against 

any given day. 

Lt. Gen. George C. Kenney, 
commander of the Far East 
Air Force, says Japan is short 
of planes, pilots are poor, and 
best mechanics are stranded 
on by-passed islands. Her 
force has lost 10,000 planes: 
it is no longer a serious threat. 

Rear Adm. De Witt C. Ram- 


perimentation at its Indian- 
apolis laboratory initiates the 
first application of radio de- 
tection and ranging for post- 
war civil aviation. Two main 
objectives are perfection of a 
radar screen that will enable 
the control tower to visualize 
all aircraft within 25 mi., and 
a collision warning device, to 
be installed in airplanes. 

The tower could monitor 
the positions of all nearby 
planes, and could take over 
in case of any failure of the 
new instrument approach sys- 
tem, which will soon be in 
use. Outbound traffic could be 
controlled with reference to 
inbound traffic. Collision warn- 
ing devices would enable rela- 
tive separation of any plane 
from any other plane, or ob- 
struction. Adaptation of this 
device will be a radar altimet- 
er, showing accurate altitude 
above ground. 


J PST AIRS 


For an impartial source... see REVERE 



You can turn to Revere with confidence, in the selection of 
materials, because you know we have good reason to be 
impartial. As fabricators of magnesium, aluminum, and 
copper alloys, we understand the functions of all three. 
Each, we believe, is best fitted for certain applications by 
reason of its individual properties. 

Sometimes a simple comparison will point t<3 an obvious 
choice. More often, the question is best decided by viewing 
all the facts about a metal in the light of your own problems 
and objectives. In this a Revere Technical Advisor will be 
glad to help with detailed information about Revere metals 
and their application to your products and processes. 
Call Revere. 


Revere mill products include — Magnesium Alloys: Forgings, 
Sheet and Place, Rod and Bar, Tubing, Extruded Shapes — 
Aluminum Alloys: Forgings, Tubing, Extruded Shapes — 
Copper and Copper Alloys: Forgings, Sheet and Place, Rolls 
and Strip, Rod and Bar, Tube and Pipe, Extruded Shapes. 



COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York I7,N. Y. 
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AVIATION MANUFACTURING 


Re-Conversisn Again Looms as Big Question; 
March Airplane Output Tallied at 7,053 


IS Initiated to S| 


last winter's Allied reverses 
In Europe. Is rising again as 

press time there was no speci- 
fic mention of a 40 percent 
outback in war production on 
VE day, but A. J. Krug, chair- 
man of WPB, recently told 
reporters “ *-* — ' — * 


ing 615, missed quota by 1 pi 


PB4Y-2 Privateer, new version 
e Consolidated B-24, and 
the Lockheed PV-2 Harpoon, 
a land-based patrol type de- 
veloped from the Ventura. 
There is an entirely new pure- 
ival patrol development ap- 
proaching maturity, which will 
replace many of the PB’s now 
in service. The Curtiss Sea- 
hawk, a battleship-based float 
plane for scouting. ’■ — ' 

production. 


t Nev 




le original 

back program, devised last 
summer, is still intact, with 
improvements, ready for u 

Krug said civilian goods 
short supply will be increased 
during the war on Japan, and 
that those industries faced by 
difficult reconversion prob- 
lems will get materials and 
equipment at the earliest pos- 
sible moment. The reconver- 
sion program must be subject 
to several alternatives, de- 
pending on development of 
strategy in Japan, and upon 
needs of military occupation 
in Europe after Germany’s 
defeat. 

Air Forces were not ready 
to make any statement con- 
cerning transfer of aircraft 
from Europe to the Pacific 
theatre. Obviously the shift 
will be large, and the aircraft 
with American and British 
armies and navies, plus thos< 
in "pipe-lines" will be tre- 
mendous. Officials would say 
only that some types of mili- 
tary planes will be stopped 
entirely after VE, and 
will be curtailed. But 
capacity thus released will be 
added to other programs, such 

powered fighters. 

March Plane Output 7,053 

Aircraft production in 
March was 7,053, compared 
with 6,286 in February. The 
apparent gain of 12 percent, 
however, was illusory. Many 
March deliveries were hold- 
overs, some awaiting better 

components fro m sub contract- 
ors. In fact, WPB’s Krug 
said March production ' 
of 261 planes per day 
slightly lower than in Febru- 


During the fiscal year 
beginning this July 1— Navy 
will procure between $214 and 
3 billion worth of new and 
replacement airplanes, accord- 
ing to Adm. DeWitt C. Ramsey 
chief of the Bureau of Aero- 
nautics. 

.is constantly improv- 
ing its existing fighters and, 
in addition, has some entire- 
ly new designs, including jet- 
powered types of superior — 
formance. They are to b. 
production this year, the Ad- 
miral said. Four experimental 
improvements on the Curtiss 
SB2C Helldiver are in pro- 
cess by different companies. 
Navy's new speedy torpedo 
plane is in production, and 
experimental jobs are under 


satisfaction in the fact that 
March unit production 
ahead of schedule (6,863) for 
the first time in several 
months. March poundage 
was 79,200,000 against 71,000,- 
000 in February. Bomber pro- 


The Admiral praised 


d Chan 


e-Over 


as Army and Navy 
pressure for airplane produc- 
slacks off, WPB will be 
sensitive to civilian 
craft requirements. Important 
evidence of this trend is recent 
appointment of two aviation 
industry committees in the 
newly organized Aircraft Di- 
vision of WPB, headed bj 
”enry P. Nelson. 

One of these is the Air- 
craft Manufacturers Industry 
Advisory Committee, com- 
posed of senior executives of 
15 companies representing the 
entire range of types. Other is 
the Airlines Advisory Com- 
mittee, composed of high 
officials of 19 domestic and 
foreign-service airlines. 


disposal is comprised of air- 
planes, airplane parts, and 

• lponents, totaling almost 
3,000,000 in value. After the 
•, aircraft and allied ma- 
terials will be the biggest 
single block of war surplus, 
whose value may total $40,- 
000,000,000, according to a re- 
-jnt report by OWI. 

It is shown that one iH every 
nine airplanes produced by the 
Tr ” for this war is now 
out or obsolete. This 
proportion will greatly in- 
crease with victory in Europe. 
In the first 214 yr. of U. S. 
participation in the war, only 
14,500 planes became surplus; 
more than half of the 32,000 

* ow surplus were reported in 
le past five months. 

Only a small percentage of 
surplus warplanes are trainer, 
liaison, and transport types 
saleable for civilian use. RFC 
has reported that 75 percent of 
surplus planes on hand are 
marked dangerous for civilian 



TWO WINGS— CONTROLLABLE AND FLYING 


h Div. of Convair 
carrying on expc 

I craft, and also 


Planes sold so far under regu- 
lations of the SPB have 
brought 41.3c. on the dollar of 
original cost. 

RPC is responsible for do- 
mestic surplus sales, and 
Foreign Economic Administra- 
tion for foreign sales, both 
under direction of SPB. RFC's 
handling of surplus plane ad- 
vertising has been severely 
criticised as misleading, and 
many fixed base operators feel 
that sales should have been 
channeled through them. 

It is expected that a council 
to direct use of surplus air- 
planes in research projects 
soon will be organized, with 
a chairman from NACA. The 
airplanes would be utilized, 
partly at government expense, 
to determine breaking stresses, 
protection against injury in 
crashes, vulnerability to gun- 
fire, fire protection, methods 
of ditching, belly landing, hull 

, es j n landing, and 

others. Civilian prob- 
would wait till after the 


Hard work is in progress 
toward solution of two of jet 
propulsion’s most difficult 
problems. One is high fuel 
consumption, with resulting 
range limits below those of 
reciprocating engines. Several 
oil companies are making 
every effort to develop a 
special fuel for jet engines. 
During the initial period, jet 
power plants have used fuel 
intended for other purposes. 

Another major problem is 
to make metals that will stand 
the heat and speed of jet 
compressors and turbines. 
Much progress was made in 
this field during years of work 
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ew valve gives transfusion to 
damaged hydraulic gear 


• Many a plane has been saved from a crash 
by Kidde Power Actuation. 

Now, a new Kidde-designed shuttle valve 
makes Power Actuation still simpler* still 
more effective; 

Here’s how it works; 

When enemy bullets damage a hydraulic 
supply line, the turn of a handle releases the 
energy of compressed air, stored in a Kidde 
cylinder ... sends it through an emergency 
supply line. 

Then the shuttle valve goes into action. 




Actuated by the air pressure itself, the 
valve automatically switches the landing 
gear — or other hydraulically operated mech- 
anisms — from hydraulic line to air line.;, 
saving an extra operation for the pilot; 

Designed at the request of a leading 
manufacturer of Navy fighter planes, the 
Kidde shuttle valve is one more instance of 
Kidde engineering, successfully applied to 
the task of making combat flying safer 
today. ..as it will make all 
flying safer tomorrow. 



Walter Kidde & Company, Inc. • 140 Cedar Street • New York 6 , N. Y. 
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from competition. Press and 
political observers almost un- 
animously predicted defeat for 
the chosen instrument bill. 
If it should be passed it will 
probably be vetoed. 

It has been pointed out sev- 
eral times that even if PAA 
loses its battle for the chosen 
instrument, it will still have 
certificates on all ol the 
world's paying air routes. 
And. if domestic airlines are 
permitted to operate overseas, 
as the present law says they 
shall, then PAA can apply for 
domestic routes. 


ress before a Foreign Relations 
sub-committee of five Sen- 
ators: George. Pepper. La Fol- 
lette, White, and Thomas oi 


In the initial stage of hear- 
ings there was no indication 
of serious opposition to any 
terms of the treaty, which 
does not commit this country 
to any limitation on world 
routes, or to any economic 
control over rates and traffic. 
Sen. Wallace White last win- 
ter entered a resolution re- 
questing the President to with- 
draw the "two freedom” com- 
mitments with other coun- 
tries, but since then he has 
failed to muster votes in sup- 
port of his stand. Opposition 
to the world air treaty is aim- 
ed principally at the exercise 
of Executive powers, not at 
the specific terms of the agree- 


|can plan, expressed disap- 
I proval of details of McCar- 
ran’s bill, but he subscribed to 
the theory that "all domestic 
airlines assume a financial in- 
terest in the All-American 
carrier in order to get repre- 
sentation on the board of 
directors of such a corpora- 
tion and on all technical com- 
mittees, thus to keep alive the 
so-called ‘chosen instrument.’ ’’ 
Yet to be heard at this 
writing were the leading op- 
posing witnesses, namely gov- 
ernment department heads 
(all of whom have spoken 
against the corporation pol- 
icy) and the airlines policy 
committee, representing all 
the domestic operators except 
United. They were expected 
to argue that, though only a 
few of the domestic lines want 
to operate overseas, they want 
the principle of free competi- 
tion maintained, and the pub- 
lic will want the quality of 
service that can result only 


Hearings on the All-Ameri-I 
can Flag Line bill— chosen in- 1 
strument — have been complet- 
ed by the aviation sub-com- 
mittee of the Senate Com- 
merce Committee. House In- 
terstate & Foreign Commerce 
Committee, which will handle 
the equivalent bill in the 
House, expected to get around 
to hearings in a month or six 
weeks. Time-consuming de- 
bate. amendments and confer- 
ences are expected to put ac- 
tion off till late this summer. 

Sen. McCarran, Congres- 
sional sponsor of the measure, 
argued at hearings that Amer- 
ican airline foreign services! 
would have to unite to com- 
pete with the other nations’ 
monopolized and subsidized 
international services. Sen. 
Owen Brewster (Me.) stated 
his belief that a forthcoming 
commercial air war with 
Britain could be alleviated by 
means of cooperation through 
the chosen instrument me- 
dium. Sen. Josiah Bailey 
<N. C.) opposing the bill, said 
it would lead to government 
ownership of overseas services 
and to heavy subsidies. 

Juan T. Trippe. PAA presi- 
dent and leading sponsor of 
the All-American proposal, 
said that only the single man- 
agement plan can enable the 
United States to meet foreign 
monopolies and thus maintain 
America's dominant position 
in the air. He said that PAA 
could carry all the North At- 
lantic traffic, which he esti-i 
mated at 440.000 on the basis 
of steamer trade, with only 
eight airplanes operating in 
the off-season and with 11 
at the summer peak. He 
said the trans-Atlantic fare 


Inseparably bound up with 
the controversy over the chos- 
en instrument policy in for- 
eign air services is the treaty 
drawn up at the Chicago In- 
ternational Civil Aviation 
Conference. The document, 
called the Permanent Con- 
vention, provides for techni- 
cal and advisory cooperation 
of all signatory countries in 
international aviation, and it 
takes the form of a treaty. 
President Roosevelt, upon re- 
quest of the Senate Foreign 
Relations Committee, had sub- 
mitted the treaty for Congres- 
sional consideration. At this 
writing, hearings were in prog- 


Testifylng in favor of ratifi- 
cation of the treaty by the 
Senate were: 

Assistant Secretary of State 
William L. Clayton; Stokeley 
Morgan, aviation division chief 
at the State Department; L. 
Welch Pogue and Edward P. 
Warner of CAB; William A. 
M. Burden. Assistant Secre- 
tary of State for Air; Robert 
A. Lovett, Assistant Secretary 
of War for Air; Sen. La Fol- 
lette, and others. 


The ODT has been the 
claimant agency for all forms 
of transportation — surface 
water, air. Air transport had 
never had a claimant agency 
of its own. to obtain new air- 
planes for it. New rail cars, 
new locomotives, new trucks, 
and new ships have been 
built for surface transport as a 
war necessity. But now the 
Aircraft Div. of the WPB has 
been made the claimant 
agency for air transport. 

The Division, headed by 
Henry Nelson, to whom ODT 
has transferred the claimant 
authority, is working with the 
Airline Industry Advisory 
Committee, which is made up 
of airline executives. Some 
delay was caused by a few air- 
lines sending in second string 
men, which the division did 
not want. Many officials in- 
terested in this move believe 
that, by late summer, WPB 
will order delivery of a limited 
number of new airplanes to 
the airlines. The opinion was 
expressed that new DC -3 types 
would be most practical for 
initial release. 


Mr. Trippe praised the Brit- 
ish single air operation, and 
he added that if American Ex- 
port Airlines is authorized to 
compete against PAA on the 
Atlantic, as recommended by a 
CAB examiner, the cost of 
• flying American” will in- 
crease S30.000.000 a year by 
1950. However. Trippe disa- 
greed with McCarran’s pro- 
posal in some detail, saying 
that other carriers, on land, 
sea. and air, should have 
larger representation in the 
proposed corporation. 

W. A. Patterson UAL presi- 
dent and only domestic airline 
supporter of the Pan Ameri- 


Allocation of six additional 
DC-3 type airplanes by the 
SPB to the airlines brings the 
total (since SPB took over last 


Senate Initiates Hearings on McCarran Bill; 
World-Convention Treaty Also Considered 
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Here's Help in Selecting 
Stainless Tubing 

If your selection is pinned down by 
tough specifications, the chances are y 
what you want in Carpenter Welded Stain- 
less Tubing. You may need tubing with 
high corrosion resistance at elevated 
temperatures... or have to save weight 
without sacrificing strength . . . 
need odd and special shapes. T 
simplify selection, consult the 
Carpenter Data File Folder 
shown here. Compact and 


THE CARPENTER STEEL COMPANY 



W ELDER 


STAINLESS TUBING 



FROM THE 
PROVING 
GROUND 
OF WNR^ 


Out of the gruelling tests of battle 
and the exacting demands of present- 
day military aviation have come many 
advancements in engine carburetion. 
Holley research has pioneered a 
number of these developments . . . 
as it has done for nearly a half century 
in carburetors for automotive, aviation 
and marine uses. When the war is 
won, look to Holley for continued 
leadership and even greater dependa- 
bility of performance. The proving 
ground of war has made better 
carburetors for peace. 

HOLLEY CARBURETOR COMPANY 

5930 Vancouver Ave., Detroit 4, Michigan 


HOLLEY 

^AIRCRAFT, <tAU TO M OT I VS, J * CARJNF 

CARBURETORS AND ACCESSORIES 
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German Industry's 
“Swan Song” Craft 

FW-190, V Dornier fig 
and Arada jet job. 

Germany’s aircraft indus- 
try, even while in its death 

additional new fighters, and 
one modification. 

The modification was the 
FW-190D, a Focke-Wulf 190 
equipped with a 2,000-hp.-plus 
Junkers 213 engine enclosed 
a long cowling. With addition 
of that long nose, construc- 
tors had to lengthen the fuse- 
lage some 3 ft. and add con- 
siderably to the vertical tail 
surfaces to maintain stability. 

This new type, existence of 
which was definitely 


prototype had been 

Dornier had been testing a 
new fighter, with two engines 
in tandem, known as the DO- 
335, and in appearance very 
similar to the Fokker D-23. 
The pilot sits between the en- 
gines in a central nacelle — an 
undesirable position in crash 
landings, as was found in the 
D-23, which saw some mili- 
tary action when the Nazis 
appropriated a number of 
them in Holland in 1940. 

Other new fighter is a jet- 
powered plane — the Arado 

AR-234. It went into action 
against the AAF, but little had 
been divulged about it at this 
writing. 


* INTERNATIONAL BRIEFS* 






assumed t lire e surplus 
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pronched, famed dirigible Gral 
Zeppelin was destroyed by Nazis, 
together with Its newer and 
larger eistersllip. 
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CANADIAN NOTES 4 


WORLDATA By “VISTA” 

According to London reports, the nearly 50 percent 
increase in the airplane fleet of BOAC during '44 
brought about an equivalent increase in traffic. This 
is certainly notable. Building up from 107 planes to 
151, the company flew some 19,000,000 mi., carried 
100,900 passengers, 6,560 tons of cargo, and 1,980 tons 
of mail. Among company craft are some 55 Dakotas 
(C-47’s), 22 Sunderlands, and 5 Yorks. Delivery of 32 
Lancastrians is awaited. 


\ postwar airline program 


England has come 
which establishes a 
if consisting of three separate companies. While so far 
little information has become available, it is known 
that there will be three British companies, each to 
operate in a specific area on a non-competitive basis 
with the other two. There will be a joint- organization 
for the training of personnel and maintenance of air- 
craft, while it is also understood that sales offices in 
different parts of the world will be joint. Both BOAC 


1 play t 


.. . .... . ... . imin- 

snt part in the new companies, while it is expected that 
the British Railways, operating through Railway Air- 
services, will control most of the internal services in the 
British Isles. 

So apparently the pressure on the British Government 
for a definite policy has borne fruit, and little change 
is expected in the actual postwar organization. More- 


e fact t 


t they i 


4 defini' 


policy, the British are ahead of us. their companies 
being able to select aircraft and prepare for early opera- 
tion after peace. While not directly connected with these 
plans, another instance gives further indication of 
British aims — namely the report that permission will be 

with virtual order that all companies replace American 
equipment as soon as possible with planes of British 
manufacture. 

Commercial airlines in Europe were still struggling to 
regain their footholds, but with little success, at this 
writing. Sabena, the Belgian line, had hopefully an- 
nounced reopening of its service to the Belgian Congo, 
but the first plane, with many officials on board, has 
been held up at Algiers, lacking permission to continue. 
Apparently because of sparse traffic, the Swedes halted 
all air services between their country and Finland until 
further notice, their only international runs now being 
over the Stockholm-England route. Meantime, Portugal 
started to extend the runways at Lisbon preparatory to 
receiving bigger airliners from both America and Britain, 
and Spain entered into an agreement, with the U. S. 
for the construction of a large airport at Madrid, pres- 
ently for military transport aircraft, and eventually for 
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Adding It Up By Ray Hoadley 

Airline Dividends. Eastern Air Lines has joined the 
ranks of lines paying regular dividends to their stock- 
holders, with a 50c. disbursement. Shortly before the 
war Pan American was the only line making regular 
payments, but now there are others which not only are 
maintaining dividends but also continuing to strengthen 
their working capital position at the same time. The 
strong balance sheet position of Eastern testifies to the 
wisdom of withholding dividends until a company's 
asset position is sufficiently fortified to withstand the 
strains of broad postwar expansion. 

Sub-contractors. Government officials and bankers, too. 
are no longer particularly worried over the contract 
termination outlook for the primary manufacturers, but 
they still are considerably concerned over the situation 
of the sub-contractor when cancellations flock in. To 
the surprise of most government officials, relatively few 
concerns have availed themselves of the opportunity to 

Commercial Orders. Douglas Aircraft has orders on its 
books for $129,000,000 worth of commercial transports 
and, what is equally as important, has as much more 
under negotiation. Thus this famous transport builder 
has almost twice as much business in sight today as it 
had in unfilled orders five years ago, when the French 
and British were contracting for all the planes that 
Douglas and several other American manufacturers 
would agree to sell. 

Transport Contracts. However, there are two factors 
involved in this big commercial order backlog that Pres. 
Donald Douglas was careful to point out to stock- 
holders in his recent annual report. If manufacture is 
delayed beyond the date tentative set for delivery, or 
the price is substantially higher than the amounts 
tentatively set. the airlines can cancel the contracts. 
Conditional Agreements. Lockheed, too, has previously 
unannounced commercial orders far in excess of 
$150,000,000 for transports. But Pres. Robert Gross 
takes pains to point out that it would be misleading to 
imply that the volume of such conditional agreements 
indicates "a true backlog of postwar commercial busi- 


Stock Market Rumors. Strength in several aviation 
stocks recently brought a flood of rumors to explain 
the sudden activity. Curtiss-Wright was said to be 
buying up the minority interest in its subsidiary, Wright 
Aeronautical — but company officials denied it. Eastern 
Air Lines was reported as eyeing the half interest in Pan 
American-Grace Airways held by the Grace group, and 
Grumman was thought to be planning a stock dividend. 
Activity in TACA airlines was attributed to the prob- 
ability of near-term financing. 


Douglas Aircraft reports net: 
sales of $1,061,407,485 for fiscal 
year ended Nov. 30, 1944, com- 
pared with $987,687,196 in pre- 
ceding year. Net income was 
$7,685,227 or $12.81 a share, 
against $5,952,257 or $9.92 a 
share a year earlier. Sales 
were 38 times 1939 volume. 
Cancellations last year were 
nearly $500,000,000 with no 

Net income was less than 
0.75 percent of total sales 

United Aircraft reports 1944 
net profits of $15,562,335 or 
$5.37 a common share, against 
$15,396,114 or $5.30 a share in 
1943. Despite change-overs to 
more advanced models in 
every division, sales were 
$743,527,683 against $733,590,- 
668 in 1943. Not included in 
1944 sales were shipments of 
$90,000,000 from Missouri 
plant, which is operated for 
the government without profit 
or loss to company. Current 
assets at end of 1944 were 
S182, 675.000 and current li- 
abilities were $88,675,000. Net 
profit on sales was 1.7 per- 

serves now have reached a 
total of $35,201,000. 

Unfilled Orders: North Am- 
erican Aviation, $845,000,000: 
Aviation Corp., $37,000,000; 
Douglas, nearly $2,000,000,000; 
Consolidated Vultee. $1,700,- 
000; Republic, $600,000,000; 
and Ryan, $103,000,000. 





propelled fighter, according to 
Pres. Gross, call for largest 
program in planes per month 
ever assigned a single air- 
frame manufacturer. 

Republic Aviation Corp. re- 
ports. 1944 sales of $369,593,425, 
an increase of $87,011,738 over 
1943. Plane deliveries totaled 
6,989 at an average cost of 
$43,000 in 1944, against 4,157 
planes averaging $54,490 in 
1943. Net profits, according 
to Pres. Alfred Marchev, were 
$5:141,490 or $5.23 a share 
against $4,869,954 or $4.95 a 
share in 1943. Reserves for 
postwar readjustments now 
total $3,942,279. Republic will 

for postwar delivery in com- 
mercial transport field. 


definite plans for issuing new 
preferred and common stock 
authorized by stockholders 
last year. Net -profits in 1944 
were $4,396,163 or $3.41 a share 
against $3,192,969 or $5.18 a 
share on a smaller capitaliza- 

Glcnn L. Martin Co. reports 
1944 sales Of $533,400,444 
against $598,072,796 in 1943. 
Net income was $4,909,572; 
equal to $4.37 a share, against 
S2.988.456 or S2.68 a share in 
1943. Annual report showed 
that $14,500,000 was added to 

making total reserves of $24,- 


500,000 for this purpose. In- 
ventories declined to $52,903,- 
000 in 1944 from $95,166,000 
in 1943 while current assets 
totaled $198,682,000 and cur- 
rent liabilities were $181,306,- 
000 at end of 1944. 

Aeronca Aircraft reports 1944 
net income of $205,956, equal 
to $1.31 a share, against $204,- 
546 or S1.55 a share in 1943. 
Net sales last year were $4- 
548,322 compared with $4,574,- 
402 in 1943. Pres. John W. 
Friedlander said arrangements 
would be made for a "T" 
loan to finance any war con- 
tract termination if such 
should occur. 


Dividends: Ryan Aeronau- 

tical Co. recently declared a 
special dividend of 15c. a 
share. Pres. T. Claude Ryan 
said that although it was com- 
pany policy to consider divi- 
dends near end of year, 1944 
fiscal year earnings justify 
special dividend. . .Eastern 
Air Lines has placed its stock 
on a $1 yearly dividend basis 
with payment of an initial 
semi-annual dividend of 50c. 

Thompson Products reports 
1944 net earnings of $2,906,312. 
equal to $7.45 a common share, 
against $2,304,148 or $7.21 a 
share in 1943. Net sales were 
$133,256,120 in 1944, of which 
$52,228,000 came from aircraft 
products subsidiary. In 1943 
net sales were $133,153,000, of 
which $53,538,000 were made 
by the aircraft subsidiary. 

Airline Earnings: United Air 
Lines reports 1944 net profit 
of $6,114,991 or $3.79 a share 
against $3,203,276 or $2.13 a 
share in 1943. . -Transcontin- 
ental & Western Air reports 
1944 net profits of $2,752,960 
or $2.82 a share against $2,- 
050,891 or $2.12 a share in 1943 
. . .Braniff Airways earned 
$773,985 or 77c. a share last 
year, against $542,024 or 54c. 
a share in 1943. . . Pennsyl- 
vania-Central Airlines reports 
1944 net profit of $404,635 
compared with $279,733 pre- 
vious year. . .Eastern Air Lines 
reports 1944 net profits of 
Sl.499,337 or $2.54 a share 
against 1943 net profits of 
$1,426,859 or $2.42 a share. 


Stock Exchange. Net profits 



insurance. Company officials 

prepared to absorb extraord- 
inary losses and expenses 
that may arise out of rapid 
development of this business 
now expected. 

Northrop Aircraft has re- 
orders. Earnings for six 
months ended Jan. 31 were 
$361,534 or 90c. a share against 
$603,516 or $1.50 a share in 
fiscal year ended July 31, 1944. 
Net sales for six months ended 
Jan. 31 were $46,896,000. 

Kellett Aircraft had sales of 
Sll.839.807 in 1944 compared 
with $11,297,106 in 1943. Net 
income was $143,908 or 33c. a 
a share against $48,739 or He. 



TT'IMM; Curtiss Commanilos 10,000.000 miles, largely 
r over water to Smith America ami Africa, Eastern Air I.ine 

!i scheduled flight because of adverse weather conditions. 
That’s equal to -100,000,000 passenger miles, but it is only a 

World’s largest and fastest twin-engine passenger-cargo air- 
plane, the Commando will seat from 36-42 passengers, vet 
have 526 cubic feet of cargo space to accommodate anticipated 
1400% increase over the prewar level in mail and cargo dur- 


ftill capacity — is the most economical airplane to operate on 
fl ights whose range accounts for more than 90% of all domes- 
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HERE’S HOW Broaching by AnuvUcan helps 
"KEEP UP THE BARRAGE" 


guns in ah 

parts of the 
A high , 

tion — plus fine finish and absol 
has been attained by America, 
designing equipment for 
slots in 8" howitzer brei 
makes use of two Ami 
zontal broaching machine: 
broaches to accomplish this task. 

Whether your production requires 
put, excellent finish, or accuracy to < 
erances, whether it involves the use of 
or special machinery, let American < 
recommend the correct broaching equi 
do the job. American' s 
service — machines, tools, ; 
at your disposal. Write foi 
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THERE ARE NO SIDETRACKS IN THE SKY 


Cargo by the ton flies straight to its destination in the 
"Packet,” the Army Air Forces’ cargo carrier designed by 
Fairchild and built by Fairchild and North American 
Aviation. 



obstruction. An ingenious device sends equipment para- 
chuting through special doors in the belly, simultaneous- 
ly with the paratrooper’s jump. 

The "Packet” is loaded with extreme ease. The floor 


overall length is more than 75 feet and its height 26 feet. 



touch of tomorrow in the planes of today.” 
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CRANKSHAFTS by the hundred thousands 
are forged under strict laboratory control by 
WYMAN-GORDON ... all types ... all sizes. 


WYMAN-GORDON 
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THE TEST PILOT S PASSENGER 



BY 1*11 1 l.l. 1 1* A >' II II ■: \vs 

Editor and Publisher of "Air News" and "Air Tech” tells how delicate flight 
research instruments run aircraft "behavior tests” while the pilot flies. 


O NE of tile keenest scientific com- 
binations of mechanical brains 
and eyes is the flight instrumentation 
equipment designed and built by Hell 
Aircraft’s Flight Research Division. It 
is the kind of equipment which will 
assure safer flying for you in the peace- 
time aviation days to come. 

"The test pilot of a high-perform- 
ance fighter, like the Kingcobra, has 
no room for extra passengers, nor has 
he time to record scores of instrument 
readings himself. But the readings 
must be made — from all parts of tne 
plane — and they must be complete 
and right. 

"So Bell engineers developed their 


own equipment, smaller than available 
commercial instruments and capable 
of installation in half the time. 

" From take-off to landing, while the 
pilot concentrates on putting the plane 
through herpaces— loops, climbs, high- 
speed runs, breath-taking power dives 
— these delicate instruments are always 
at work, recording complicated data 
on stress, strain, pressure, temperature 
and all the other things the engineers 

"While all this happens, a movie 
camera is automatically making a con- 
tinuous film record, like the one shown 
in the picture, of all the cockpit panel 
instruments. 


"And when the flying is done, the 
record is still there, accurate and com- 
plete. available for the kind of thor- 
ough analysis and study that makes 
for faster production in the factory and 
dependable planes in coinbat. 

'Bell Aircraft’s emphasis on sci- 
entific research and creative engineer- 
ing has played an important part in 
the tremendous forward strides of 
the aircraft industry since the start 
of the war. And when the day of 
victory comes, count on this pro- 
gressive company to pioneer on 
peacetime aviation horizons.” 

★ Buy War Bonds and Speed Victory ★ 


AIRCRAFT WAR PRODUCTION COUNCIL. 


mu. 



PACEMAKER OF AVIATION PROGRESS 


NIAGARA FRONTIER DIVISION 

. Buffalo and Niagara Falls, JV. Y. 
Airacobra IP-39) and Kingcobra (P-63 i — Fighters 

The Bell Helicopter 

ORDNANCE DIVISION 

Burlington, Vl. 

Flexible Gun Mounts and other ordnance materials 

GEORGIA DIVISION 

B-29 Boeing Designed Superfortress 
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Flexible Shaft Angle Drills. ..... 

Including IS and SO in. llexible 
coupled to 15, 90, or 860-dog. angle 
tull line of llexible shaft angle d 


.“zephyr Mfg. • 


’. Shafts alone ct 


threaded spindle f< 


mode l.y Zagar Tool Co.. Cleveland, uses 
only standard S-C pull type collet and is 



lift Slings »3 

Lift" slings, new capacities being % and 
1 tons.— AVIATION. May. *45. 


Electrical 

Appliances 

Snap Action Switch 

Kmplnvlng principle to assure fast make 
npprox. S-i grams, making use practical 
on d.e.. push-button switch has round 
phenolic body measuring % in. din. by 
1% In. high. Switch is mounted by %-M 



Save on Both 

cvi£& OiCdteute 



Production deburring is simplified and speeded up with oil- 
stone files. Precision parts rejected for scratches or burrs 
can be quickly reworked within tolerance, even after harden- 
ing, with these “all abrasive” files. 

You’ll find oilstone files are all file, not just a surface of tiny 
cut teeth. Continued use constantly exposes new cutting 
points. Abrasive files cut hardened parts just as easily as 
abrasive wheels cut hardened tool steels. 


India (alu minum oxide, oil filled) and Hard Arkansas (natural 
abrasive) Files, offer you a complete size and shape range of 
over a hundred items from coarse, medium and fine India 
to the surgical fineness of Hard Arkansas. 


Ask your Behr-Manning Field Engineer or your friendly 
distributor salesmen about them and write for your copy of 
our new 14’ x 18" color chart, “Industry’s Oilstones.” 



BEHR-MANNING • TROY. N. Y. 

(DIVISION OF NORTON COMPANYI 

RELIABLE COATED ABRASIVES SINCE 1872 
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I i I 

has played 
a major part 
in "achieving 
the almost impossible ” 

I Excerpt from the Report of the Special Sub -Committee on 
I Petroleum Investigation, of the House of Representatives 

January 2, 1945 

"The United States has achieved die al- to more than 500,000 barrels. In the 
most impossible by stepping up its meantime, a remarkable improvement 
daily production (of 100-octane fuel) has been accomplished in the quality of 
from 45,000 barrels in December 1941 the 100-octane product.” 



PHILLIPS PETROLEUM COMPANY. BARTLESVILLE. OKLAHOMA 
A major supplier of 100 octane gasoline to the Army, Navy, and United Nations air forces 




N0RGREN 4Cf*tt&etic 

INDUSTRIAL HOSE ASSEMBLIES 


Heat, cold, solvent, and vibration resistant. 
Full line covering all requirements for high 
and low oressures, hydraulic and pneumadc. 

Sena your specifications with inquiry... 
including I. D. and overall length and thread 
requirements. C. A. Norgren Company, 220 
Santa Fe Drive, Denver 9, Colorado. 


Manufacturers of high quality hose assemblies 
and couplings for over 18 years 
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Through more than 25 years’ continu 
Briggs g Stratton has pioneered ii 
engineering advancements, and p 
air-cooled gasoline engines. Today, 

4-cycle air-cooled engines are making 
contribution to the war effort through 
variety of standard and special applicatibr 
By their dependable performance, they 
living up to their long-established 
reputation as "the world's 

finest small air-cooled engines 


Everywhere they are setting 
new records that foretell 
greater future utility through 
wider uses of gasoline 
powered appliances and 
equipment than ever before! 


(Continued from Page 155) 
Now. 
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to complete this study, is This is 
the damping in yaw, or the yawing 
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In order to eliminate the radio 
interference caused by high-fre- 
quency impulses radiated from 
almost every type of electrical 
apparatus, Breeze pioneered the 
engineering and manufacture of 
shielding for aircraft, automotive, 
marine and industrial engines. Each 
application presented specialized 
problems which Breeze, with its 
wide background of experience in 
the field, has been well equipped to 
overcome. Today Breeze Shielding 
has stood the tests of 18 years of 
service, and is constantly being im- 


proved to meet new needs. During 
the war years this vital equipment, 
serving with our armed forces of 
land, sea and air, has played an 
important part in making possible 
dependable, interference-free com- 
munication between aircraft and 
ground, and from ship to shore. 

In the electronic age of tomorrow, 
the thorough shielding of electrical 
equipment of all types will be of 
even greater importance, lb manu- 
facturers or users of such equip- 
ment, Breeze engineering and pro- 
duction facilities make it America’s 


Headquarters for Radio Ignition 
Shielding. For a complete analysis 
and recommendation, call in a 
Breeze Radio Shielding engineer. 

CORP ORATION S. INC. 

NEWARK l ^g^gl NEW JERSEY 


VIATIOX. Mar. 1945 


system of standard forms, questions, 
and procedures is used. Certain pre- 
guide in selection and placement. But 
each case must be handled on an indi- 
vidual basis. Very seldom are two peo- 
ple alike in all respects. The employee 
is a very important part of a business 
partnership and he must be treated as 
Mich. 

Tn sales and service, certain training 
is necessary, requiring up to three 
weeks of classroom work, with' an on- 
the-job follow-up. In flight operations, 
training takes from one to three 
months, depending on whether, the 
pilot has his instrument ratings and 
other qualifications. 

United's pilot employment program 
is particularly important. The com- 
pany is now in process of commission- 
ing 19 Douglas DC-3’s assigned by the 
Surplus Property Board, in addition 
to its existing fleet of 51. A $25,000.- 
000 order has been place for 50 four- 
engined Douglas superlincrs for de- 
livery when war conditions permit. 

W. J. Addems, director of Flight 
Operations, explains that each return- 
ing flight officer is required to : 

1. Pass both CAB and company phy- 

2. Acquire full understanding of 
present traffic control, changes in the 
airway to be flown, and any new aids 
to flight on the route. 

3. Make three round trips on the 
run as first officer. 

4. Take a standard company hood 
check and make at least three landings, 
one a single-engine approach and an- 
other by night, to qualify for day and 
night duty. 

Men who have never served as cap- 
tains with United, but who previously 
were qualified as first officers, will be 
assigned as first officers. 

UAL was the first airline to an- 
nounce a returning veterans' program. 
It is doing everything possible to make 
its work effective for the good of the 
country as a whole, for its own thou- 
sands of people, and for its own effi- 


Those Gas Tax Dollars 

(Conlimied from page 113) 
lives to the state legislatures would 
recognize that the airplane is not tied 

and mobility defy state boundaries. 
And that, therefore, no individual state 
can justly set up a wall and say that 
when a flyer crosses its boundary he 
must start paying taxes on the fuel 
burned over that state. 

Let us, then, plan a taxation and 
spending program for aviation, which 
is coherent and constructive. We 




HEX-SOCKET 

★SCREWS^ 


Here, they serve as fastenings joining the stabilizer to the fusi- 
lage of a Curtiss C -46 Commando. But a relatively small part 
of Allen’s service is in the air — meeting critical strains on planes. 
In the plants that make the planes, "Allens” hold together a 
multitude of machine and tool assemblies with that never-let-go 
tenacity dramatized in the air. 
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OUT OF THE BRACKET, INTO THE FLAMES... ALL WITH JUST ONE 
HAND. HERE’S SPLIT-SECOND FIRE FIGHTING— THE EASY WAYI 


Few people think about fighting fire until they actually face the flantea. 
That's why it's so important that every fire extinguisher on your property 
operates easily — quickly — thoroughly. 

Randolph "4" speeds your fire defense. Chokes off gasoline, oil, paint, 
machine, electric fires — instantly. Hits the blaze before damage is done! 

Approved by Underwriters' Laboratories, Inc. 

Mobilize against fire with Randolph carbon dioxide. For complete details 
and prompt service, call your supply house or write us — today. 



josr a rove// of 
T//£ r/ZV/M 8... 

sends powerful carbon dioxide 
into the blaze . . . stops airplane 
motor and hangar fires in split- 


seconds. With no valves 
zles to adjust, it's PANIC PROO 
Randolph "4" does not damag 
equipment or conduct electricit 
It's a safe, dry gas that 
deteriorate or freeze in e 

side planes, hangars, shops 


Randolph Laboratories, inc 

Send for FREE booklet "Sharpshootiug 
at Flames." Illustrates CO. fire-fighting. 

NAME 

8 Bast Kmzie St. , Chicago II, Illinois 

ADDRESS 
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might then specifically recommend — 

1 . That taxation of all aircraft gaso- 
line he done by the federal government 
on a uniform basis all over the country. 

2. That funds derived therefrom be 
allocated to the development of avia- 
tion, specifically for the building of 
landing facilities for the next ten years 
at least. 

3. That the “property” classification 
of aircraft for tax purposes be 
changed. I.et the states establish uni- 
form registration fees, the funds thus 
collected to be sown back in aero- 
nautical development as the state's 
contribution toward future aviation 
benefits. 

4. That local communities also share 
in the cost of building landing facili- 
ties. They cannot expect the aircraft 
owners to bring the advantages to them 
and also foot the whole bill for it. 

It will pay the nation's personal 
plane owners, as well as the com- 
mercial interests, to keep a weather 
eve on maneuvers of the state legisla- 
tures. During the last twelve years 
the nation's automobile drivers have 
paid $1,535,022,000 for highways that 
were never built. Diversion of auto- 
mobile gasoline tax funds — enough to 
build eleven super arteries from New 
York to Los Angeles — has been a com- 
mon artifice of state financial jugglers. 

Unless we are on guard we. can ex- 
pect similar and continuing diversion 
of aviation gasoline tax revenues. For 
that reason we must insist on legisla- 
tion making aviation gasoline free of 
state taxation. That money is too 
badly needed for continued aviation 
growth to allow it to be taken in 48 
different guises and flung hither and 
yon with no concern for aviation needs. 


Industry's Finances 

( Continued from page 117) 
concerns. This is a larger amount 
than the unfilled orders of the entire 
industry one year after the European 
War broke out. Both Douglas and 
Lockheed officials were careful to point 
out that their commercial orders were 
conditional, depending on such things 
as delivery dates and prices. 

On the matter of new products, if 
any, the 1944 reports made no startling 
revelations, although some of them 
went to considerable length to inform 
stockholders of ever-increasing re- 
search activities. On the other hand, 
the Packard Motor Co. report signified 
this organization’s intention of re- 
maining in the aircraft engine field 
after the war. Goodyear Tire & Rub- 
ber Co. also announced that it would 
continue its aircraft operations, but 
Firestone later reported it would with- 
draw from aircraft production. 

Substantial progress was made last 

AVIATION, May, 1943 
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Darnell Dependa- 
bility assures sav- 
ings, service, safety, 
speed. A caster or 
wheel for every use. 

You are sure to find 
the exact caster or 
wheel for your indi- 
vidual requirements 
in the Darnell line. 


W Vearlij 
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DARNELL CORP. LTD , 

LONG BEACH. CALIFORNIA. 

60WALKERST .NEW YORK. N Y 

36 N CLINTON, CHICAGO. ILL 


year by the industry in preparing for 
contract terminations through estab- 
lishment of special departments to han- 
dle terminations and by training men 
in all of the various intricacies of the 
problem. 

Still overhanging the postwar pros- 
pects for the industry is the compli- 
cated problem of disposal of govern- 
ment-owned plants and facilities. But 
the more immediate 1945 problems will 
be cutbacks, cancellations, and sudden 
changes in production schedules. The 
experience the industry had in meeting 
these problems in 1944 will stand it in 
good stead when really large-scale can- 
cellations and cutbacks begin to pour 
out of Washington, as they undoubt- 
edly will later this year or in 1946. 


Aircraft Research 

( Continued from page 149) 

2,993 ships. Only 95 fractures were 
potentially serious, while 6 resulted in 
the loss of the vessel. Many research 
projects are now underway to deter- 
mine the relative importance of such 
factors as shrinkage stresses built into 
the hulls by the welding process, the 
behavior of steel at low temperatures, 
and the stress-strain characteristics 
inherent in the locally more rigid 
welded structure. 

The serious nature of the Liberty 
ship problem taxes the metallurgical 
and welding experts of the National 
Bureau of Standards, the Bureau of 
Ships, the Armour Research Founda- 
tion, the War Metallurgy Committee, 
the University of California, the Illi- 
nois Institute of Technology, Lehigh 
University, and other technical insti- 
tutions. Reduction in fractures in 
recent months may be credited jointly 
to the findings of the research commit- 
tees of these institutions and to the 
speedy repair and reinforcement of all 
Liberty ships found needing structural 
changes. 

In closing, it should again be 
stressed that it is very desirable in 
the arrangement of a research labor- 
atory to avoid over-organization and 
“red tape”. The men working in such 
laboratories are of a very independent 
and critical type of mind and are ex- 
tremely impatient of bureaucratic 
methods. It is undoubtedly a great 
mistake to allow research work to be 
directed by administrators who have 
no real sympathy with the results of 
the work and who attempt continually 
to standardize and regulate things 
which, in themselves, are incapable of 
standardization and regulation. 

No one can foretell the future of 
the present decentralized laboratories 
in the aircraft industry and of the 
ponderous centralized laboratories of 
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government agencies. Will the trend 
be toward more flexible centralization 
in the postwar years and thus follow 
the automotive industry history? Will 
the tendency be to make research sub- 
servient to engineering or to organize 
it to act as an impartial service and 
fact-finding department, under top 
management, for all departments and 
divisions? These are pertinent ques- 

Iii next month’s article (Part VI), 
the writer will initially discuss the 
financial problems of research institu- 
tions and then consider the construc- 
tion of laboratory buildings and the 
various types of laboratory layouts to 
meet the differing needs of the aircraft 


References to Port V 



Provide Cable Safety • Reduce Operating Costs 


Book Reviews 


/—’able repairs, so important in electric cable maintenance, can 
be made quickly with a MINES Kit Box Vulcanizer Assembly. 
Makeshift, temporary repairs to cables, often dangerous to life 
and property, are a thing of the past with a Mines Kit on the job. 

The Kit Box Assembly VDIR 213, shown above, will handle 
cables up to in diameter and will accommodate a mold up 
to 13" in length. Comes packed in a sturdy, light steel carrying 
case, 23' x 15 x 13", and weighs about 120 pounds. Easy to 
move to cable trouble. Total heating capacity 1200 watts, oper- 
ates on 115 volts AC. 


This portable Kit Box contains all necessary supplies and 
tools. The Vulcanizer itself is mounted right into the Kit Box. 
Each unit is complete with heating elements, thermostatic con- 
trols, cable holding clamps, power input cord, wrenches, and an 
operating instruction manual. 


Also available in smaller size and Bench type. We 
also make Vulcanizers for all size cable and elec- 




trical conditions. Write for Bulletin RV-104K. 


MINES EQUIPMENT COMPANY 


4205 Clayton Ave., St. Louis 10, Missouri 
Makers of the Connector with the Water-Seal 
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The Life Guards 
of the ground troops . . . 



Once the doughfoot envied the airman’s 
easier life and extra pay — and "he rides to 
work” . . . but today he knows the comfort of 
a curtain of planes, and that the business-bent 
bombers passing overhead mean fewer bullets 
he may have to stop. 

At home, however, too few people realize 
that the busy bombers have been life insurance 
for the ground troops . . . The Air Forces cost 
Germany factories, munitions, morale, tied 
down an estimated million troops in the Reich 
before D-day . . . kept ships and supplies from 
reaching Rommel in the last six weeks of the 
Tunisian campaign . . . softened up Italy . . . 
broke up Nazi communications and supply lines 
in France, and actually kept reinforcements 
from arriving! 

In the Pacific, American air power sank one 
Jap fleet in the Bismarck Sea, starved Jap bases, 
helped seal off'Ncw Guinea, Truk, Yap, Palau, 
made every island landing easier. How much 
worse Tarawa and Iwo Jima might have been, 
had no air attacks preceded the Marines! . . . 
And now die Super-forts risk three thousand 
milemissionsover water— to savelivesontheday 


ACOBS 


our lauding craft grate on the beaches of Japan. 

To date, the Air Forces have lost about ten 
thousand bombers — but every plane and airman 
lost has saved two, ten, or a hundred lives on 
the ground! Be glad we had so many — and 
grateful to the men who sacrificed themselves 
to make the bombers worth so much ! 

Back of the bomber records was thebomber 
training program — and the Jacobs engine, used 
in the twin-engine trainers in which bomber 
pilots were schooled . . . Subject to the 
hardest service of any engine, the Jacobs 
ran up its service period between major 
overhauls from 350 to as much 
1,200 flight hours, set new recorc 

for maintenance and low costs 

saved money for American taxpayers. 

And the more than 30,000 engines 1 
Jacobs has made during this war will 
make Jacobs’ postwarenginesbetter! New 
models are forthcoming for commercial 
operation and for light planes — with the same 
old Jacobs stamina and service! Jacobs Aircraft 
Engine Company, Pottstown, Pennsylvania. 



* Pottstown, Pa. 
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...now that they are made in 

CORROSION-RESISTING 

“K” MONEL 


WEIGHT-SAVING, TIME-SAVING advantages have all 
won wide use for Waldes TRUARC* Retaining Rings. 

But now that they're available in "K” Monel, their useful- 
ness is extended to applications where special mechanical 
needs— or corrosive influences — formerly forbade their use. 

Because they can be heat treated, Waldes TRUARC Retain- 
ing Rings made of "K” Monel possess strength and hardness 
comparable to that of heat-treated alloy steel. 

Their resistance to shear-rupture is even greater than that 
of steel. Their resistance to impact is not impaired by sub- 

They are permanently safe from corrosion. 

Moreover, the non-magnetic quality of "K" Monel opens 
possibilities for their use in (or around) those instruments 
where magnetic disturbance cannot be tolerated. 

"K" MONEL is especially useful for this application because 
it provides the combination of properties that is so often 
needed. Like other manufacturers seeking a me.al to fit "spe- 
cial" conditions, the makers of these rings looked for their 
solution among the Inco Nickel Alloys and fouttd it. For more 
information on these eight problem-saving metals, send for 
your copy of "Selected Metals for Aircraft Uses.” 


What are Waldes TRUARC Rings? 


ALLOYS 
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If it’s a gun, you simply open the breech — 
insert the shell or cartridge — close the breech 
— and you’re ready to fire. 

If it’s a motor or machine, you just slip the 
"CARTRIDGE" BEARING into its housing— 
assemble the housing — and you’re ready for 
operation. 

Yes— the "CARTRIDGE” BEARING is as 
complete and self-contained, functionally, as 
a rifle cartridge or gun shell — fully charged, 
at the factory, with a heavy load of NORMA 
"STABILITY-TESTED” GREASE; self-sealed 
against loss of lubricant or intrusion of dirt 

No fussy fitting — no loose parts — no messy 
grease "plumbing” — no chance for looseness 
— no running dry, no wear — 

*i€t t eu timfde, <U tdatf 



PATENTED 


NORMA-HOFFMANN BEARINGS CORP’N. 


3M 


ft YORK • CHICAGO • CLEVELAND • CINCINNATI. PITTSBURGH . DETROIT . I 


STAMFORD, CONN, bounded 
ANGELES - SAN FRANCISCO • SEATTLE, V 
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ON THE SKYWAYS 
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FRANKUN AIRCOOLED 



Lycoming Aircraft Engines . . . first lesson in depend- 
ability for thousands of air cadets ^Chosen to power large numbers of Uncle 
Sam’s finest training planes, Lycoming Aircraft Engines are giving thousands of air 
cadets their first lesson in dependability ... as Bendix-Scintilla Aircraft Ignition 

SCINTILLA MAGNETO 
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uses SOLAR 'know-how' 
on world’s fastest planes 

^OLAR engine parts and Solar tail- 
pipes are vital units in the miracle 
of Lockheed's "Shooting Star”, that ghostly 
new jet-propelled fighter plane that rivals 
the speed of sound. 

The selection of Solar to build impoi 
parts of jet engines is a natural yisun of 
Solar's fifteen years of experience? in the 
handling of gases that were thought "too hot . 
to handle” — in engineering and fabricating 
airplane exhaust system? ana other products 
of high-temperature/fllnys to resist excessive 
heat, corrosion ajra vibration. 

The miracle, 
acle of ski 


JET PROPULSION 
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RUGGED — YET FLEXIBLE 
AS YOUR WRIST 

Here it is . . . finer and better than ever. . . the 
improved Plomb Hinge Handle. It's forged to 
reduce weight and to increase strength and long- 
lasting qualities. Hinge construction gives great 
flexibility, while ball-bearing lock holds plug in 
position during use. Made in varied lengths in 
standard drives, it is guaranteed to give you com- 
plete satisfaction-like all tools in the famous 
Plomb Line. 

Get it today at your Plomb Distributor's — 
Plomb Tool Company, 2221 Santa Fe Avenue, 
Los Angeles 54, California. 
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A DEAF AND DUMB AIRPLANE? NEVER! 


the coming age of flight, thousands of new airports 
and airstrips will dot the landscape. . .and in the air, thousands 

of planes will be equipped with many new devices 


developed by the war's needs. 


itheach new plane and airport the emphasis 
upon efficiency, utility, comfort and safety will 
increase. New laws and regulations will be im- 
posed to control air traffic. 

Two-Way communication is bound to be a 
necessity ... a deaf and dumb plane— dated. 


Al RADIO'S Two-Way is designed to satisfy the 
most critical plane purchaser demanding safety 
and convenience. Yet the receiver, transmitter 
and power supply weigh less than 11 pounds 
complete. 

Al RADIO'S Two-Way provides radio range, 
weather broadcast, interphone and standard 
broadcast reception. 


AIRADIO'S Two-Way can be operated with only 
two switches and one tuning dial, 


AIRADIO'S Two-Way is compact— instrument 
panel mounting takes space only slightly larg- 
er than a penny postcard— can be easily serv- 
iced by removing only two screws. 

Make sure your plane is equipped with the best! 
Don’t be satisfied with any equipment until 
you have seen and tested 
AIRADIO’S Two-Way... it Will 
speak for itself. Write or phone today 
demonstration. 






W ELDERS do find these three rods easier 
to work. Their smooth flowing qualities, 
uniformity and ductility enable them to do a 
better job . . . faster — every time. 

This is true of any Airco rod, flux or other 
supply item. In fact, for more than a quarter 
century, welding operators and burners 
have found Airco products to be "tops in 
the field" for all oxyacetylene welding and 
cutting jobs. 


And Airco's offices — conveniently located 
in all principal industrial centers— can make 
delivery from stock. Call your nearby Airco 
office today. 




^Air Reditction 



when mu CHOOSE CESSNA . / 



c 


essna 


busting B-29’s. Cessna also makes 
the huge landing gears and engine 
cowlings for the Douglas A-26 
Invader. And it’s all-important to 
you, this high precision, all-metal 
wartime work at Cessna. Why? 
Because your postwar Family Car 
of the Air ... an airplane of all- 
metal structure . . . will have the 


instance. Cessna’s high precision 
tooling means you’ll get perfect- 
fitting parts from dealers’ stock as 
you now get a spark plug for your 
car. Another reason why your 
postwar Cessna will be a better, 
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//ZeaAum and Sewtce 

create the demand for KO H L E R 

Aircraft Valves 
and Fittings 
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ATC “Skyloader Tactics” 

will be vital to peacetime air transport 



Loading crews of the Army Air Forces Air 
Transport Command are regularly in- 
structed in all the fises of Skyloader equip- 
ment. For the ATC counts "Skyloading” a 
vital factor in insuring safe arrival of both 
crews and cargoes. 

With Evans Skyloader tie-down equipment, 
all kinds, shapes and sizes of freight become 
actual parts of the plane — and are carried 
without risk to the crew or plane. Skyloader 
equipment saves on-and-off loading time 
and is so simple in operation that its proper 
use is quickly learned by the most inexpe- 
rienced personnel. 

Evans Sky Products are so planned that 
transport planes can be fitted with Evans 
litter stanchions, seats, cargo holddown kits, 


and floors, and then used for one or more 
purposes simultaneously. 


Evans engineers are planning today for 
even greater progress in Sky Products in 
the future. For the ATC men now at 
war will carry over the certain value of 
"Skyloader Tactics” to the air transport of 
a world at peace. 


LEVANS PRODUCTS 


COM PAN Y 

DETROIT 27, MICHIGAN 


2 Sky Seats folded back. 

3 Sky Seat ready for use. 


4 Rod-and-hook tie-down 


5 Evans Sky Floor with sock- 
ets for litter stanchions and 
rings for Skyloader hooks. 
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BULLETIN 


TROJAN A-lOOa 

high-temperature, water-resistant grease 
meeting army-navy aeronautical specification 

AN-G-5A . . . FOR LUBRICATION OF... 

cities service TROJAN A-lOOa 

is USED WHERE EXTREME HIGH TEMPERATURES & 
i WATER RESISTANCE ARE FACTORS. IT IS NOT SUITABLE 
' WHERE LOW-TEMPERATURE TORQUE IS CRITICAL. 


for further information write 

CITIES SERVICE 

COMPANY 

70 Pine Sireei, NEW YORK 5, N. Y. 
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Countered — Plus! 


The aircraft industry has long been alert to the need of jet-propelled 
planes. When the Naiis first used them, our plans were ready for the 
mass production of the types our military authorities desired. It has 
been repeatedly demonstrated that there is nothing the Germans can 
build that Americans cannot build better and in far greater quantity. 
The jet-propelled fighter planes now being produced in America will 
prove to be another boomerang, which will make more certain and 
catastrophic the downfall of the Nazis. 

Unprecedented problems in stress resistance were encountered 
in designing planes for travel at 600 to 700 miles per hour or more. 
The terrific thrust of high acceleration imposes stresses far beyond 
any previous calculations. Only parts of the toughest alloy steels, with 
the added strength imparted by careful forging and heat treatment, 
are equal to the task. Naturally, the builders of the new planes turned 
to the Kropp Forge Aviation Division with its vast experience in the 
production of drop forgings for aircraft exclusively. 

Twenty-four hours a day we are turning out the toughest drop 
forgings ever made for the fuselage, landing gear and jet-propulsion 
unit of America's jet-propelled plane. By its deeds you shall know it. 
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0/? tAe "toppA-Muts 

Watch a 


Go to Work! 


In the sleekly streamlined structure of a mod- 
ern plane, tough nuts are plentiful. Blocked, 
hidden, fox-holed in sharply restricted spaces, 
they defy ordinary wrenches to "reach in and 
do a job”. 

Along aviations’ assembly lines and in main- 
tenance shops, watch the Snap-ons go to 
work! Slim, flexible, dexterous, Snap-ot 
"combinations” by-pass obstructions, 
slip into tight and tricky places, 
grip hidden nuts securely, turn 
them swiftly, solidly and sajely. 


Because they speed the toughest nut turning 
job, and because their versatility frequently elim- 
inates the need for specially designed one-job 
tools, Snap-on wrenches have earned preference 
in every branch of aviation. Write today for 
1945 catalog of 3,000 Snap-on tools for produc- 
tion, assembly and maintenance. 


SNAP-ON TOOLS CORPORATION 
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Speed 


Where 


and 


SIOUX 


AIRCRAFT wet valve seat grinding 
machine (or Inline and Radial Motors 


WRITE FOR DETAILS 


ALBERTSON 8 CO., INC. 


-ip i WORLD OVER 

£1 


SIOUX CITY, IOWA, U. S. A. 
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It won’t take the Joneses long to learn . . . 


YOU CAN RELY ON LYCOMING! 


One thing that’s sure now about post-war 
flying is this — dependability is going to 
mean more than it has ever meant before! 

And dependability is something the name LYCOMING 
has always stood for. 

Dependability born of precision manufacture to the 
same exacting standards that build the biggest, most 
powerful of aircraft engines . . . Dependability backed 
by years of private flying experience the world around 


before the war. Dependability proved again today by 
tens of thousands of Lycoming-powered training and 
operational planes during the war. 

Yes ... if you know flying, you know you can RELY 
ON LYCOMING. And you know the man on the street 
will, too . . . when he becomes the “man in the air!” 
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If temperatures, either extremely low or exceptionally 
high, must be considered in your requirements for pli- 
able parts, Sirvene chemical engineers can help you. 
Here is a typical case: The hydraulic accumulator dia- 
phragm is a most important part in an airplane. It is 
essential to the system which operates the bomb bay 
doors, the wing flaps and other vital hydraulic devices. 
Maintaining a balance between the air and fluid pres- 
sures in the system, it is the key to smooth operation. 
The diaphragm must remain flexible at temperatures 
as low as — 65°F and give dependable service even 
at 180 degrees of heat. 'Specifications require that 
this diaphragm must be as perfect as human in- 
genuity can make it. 

SINCE 1878 

...The Chicago Rawhide Manufacturing Co. has specialised 
in the manufacture of Sirvis leather products for mechanical 
application. In 1929, Chicago Rawhide chemical engineers 

develop elastomers which would operate efficiently under 

mercial production was begun in 1935. Sirvene was then, 
and has continued to be, the leader in its specialised field. 


Sirvene engineers met this challenge by developing 
a special formula, using pure, oil resisting elastomers; 
by production methods seldom found outside a well 
equipped laboratory; by constant tests to maintain 
strict and precise uniformity; and by two-fold final in- 
spection which eliminated any diaphrag m tha t showed 
the most minute flaws . . . yet, all this care represented 
no departure from the usual Sirvene methods. It is 
typical of Sirvene and it is your guarantee of satisfac- 
tory performance under toughest conditions. 



THE SCIENTIFIC COMPOUNDED ELASTOMER 

C H I CAG* f R AWH IDE M AnVfA^TU R I N G C 0. 

1305 Elston Avenue Chicogo 22, IllinoU 

Hew York ■ Philadelphia . Detroit - tos Mf'les - Cleveland - Boston 
PMsburjti . See Francisco • Ciocleoitl ■ Portland • Syracuse - Peoria 
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FOR UNIFORMS THAT BUILD CONFIDENCE —DEMAND 



REEVES ARMY TWILL 


"FROM COTTON TO CUTTER" 


smart-looking uniforms. This top-quality fabric helps build consumer confi- 
dence and employee morale. Over 90 million yards have already been sold to 
the Government to equip America’s fighting men, where it is proving itself 
under the toughest climatic and combat conditions of global war. Sanforized 
Shrunk* and color-fast to sun, water and perspiration, it will meet your post- 
war uniform needs. •Kniduahhr'mkaa tus than i% 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin • Reeveking Gabardine • Byrd Cloth 
Marine Herringbone • Mountain Cloth • Warrior Twill 

ss REEVES BROTHERS, INC. 

‘ to8, S - C ' 54 WORTH STREET • NEW YORK 13, N. Y. 

n Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis • Montreal • Toronto 
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V„d Inc., have used Graph-Mo Steel 
for many years as material for gages that have gained 
an enviable record for accuracy and long service life. 
Below are listed four points given by V ard Inc., as 
their reasons for choosing Graph-Mo Steel. 

^ ’ High production of gage blanks with minimum 

2. Reduces heat treating problems. 

3 . Responds readily to stabilization processes. 

Gages when finished have an exceedingly smooth 
surface and high polish; therefore, will give a 
longer wear life. 

Gages are just one application where Graph-Mo, an 
oil hardening steel, provides outstanding perform- 
ance. It is also used successfully for tools, dies, oil 
seals, wear plates, spindles, etc. 

Graph-Mo is one of the five performance proven 
Timken Graphitic Steels. The others are Graph- 
Tung,Graph-Sil,Graph-Al and Graph-M.N.S. Each 
has been designed to meet specific problems. A re- 
quest written on your firm's letterhead will bring 
a 48 page booklet that tells where, when and how 
to use Timken Graphitic Steels to your greatest 
advantage. Steel and .Tube Division, The Timken 
Roller Bearing Company, Canton 6, Ohio. 


May, 1945 
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A large share of the credit for Marine successes in the Pacific goes 
to the ground crews at island bases. Safety of the pilot, the perform- 
ance of the plane, and the success of each mission depends upon the 
skill and diligence of mechanics who daily service the aircraft. 

Every part must be double-checked, lubrication must be thorough 
and complete, tires inflated, damaged planes must be patched up, 
and their motors overhauled or replaced, so that every available unit 
can be put back into the fight. 

Here at an airfield at Bougainville we see them servicing a Corsair 
fighter with the aid of compressed air furnished by an Ingersoll-Rand 
D-85 MOBIL-AIR compressor. Their tasks are made much easier and 
done quicker by the use of Compressed Air. It is the only way many 
jobs can be done. 

You will find MOBIL-AIR compressors and Ingersoll-Rand Air Tools 
serving the Armed Forces of the United Nations all over the world. 

Ingersoll-Rand 

^ 1 1 BROADWAY, NEW YORK 4, N. Y. 



COMPRESSORS • TURBOBLOWERS • ROCK DRIllS • AIR TOOLS • CENTRIFUGAL PUMPS • CONDENSERS • OIL ANO GAS ENGINES 
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Plan now to use this Fastest 
Communication System 



With Finch Facsimile you will be able to send writ- 
ten, illustrated communications . . . with absolute 
accuracy at high speed ... to any point on the globe 
which you can reach by wire or radio. 

By Finch Facsimile you will be able to broadcast 
or receive by radio . . . newspapers, books, maga- 
zines, complete with photographs and drawings as 
well as text . . . faster than they can be read! 

Plan now to use this '‘Instant Courier ' — Finch 
Facsimile — in your post-war world. 



SELF SYNCHRONIZING 


inch facsimile 

DELIVERS PICTURES AND TEXT BY RADIO OR WIRE 

FINCH TELECOMMUNICATIONS, INC. • PASSAIC, N. J. 

N. Y. Office: 10 E. 40th St., New York 16, N. Y. 
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DOW CORNING, first in silicones, 
is fully equipped with new plant and facilities for 
the production and distribution of an expanding line of silicone products 

American industry has been quick to utilize the new Dow Corning Silicones — to see the 
potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 
selected distributors, the following silicone products: 


□ Water- white, odorless, inert 

FLUIDS Silicone Liquids . . . notable 
for their low rate of viscosity 
change over a wide tempera- 
ture range, low vapor pressure, water repellency, 
and good dielectric properties. 


Insulating Varnish . . . recom- 
nqA mended because cf its extreme 
heat stability for impregnat- 
ing, coating and bonding, and 
waterproofing inorganic insulating materials 
such as asbestos, mica, and Fiberglas cloth, 
tape, and sleeving. Other special purpose 
silicone resins and compounds are available. 



DD 


Ignition Sealing Compound . . . an 
4 easily applied silicone waterproofing 
compound having excellent dielectric 
properties, corona resistance, and the 
consistency of petroleum jelly. It neither hardens 
nor melts at temperatures ranging from — 40° F. 
to 400° F. 


EE 


STOPCOCK GREASE 

A chemically resistant Silicone 
Grease for lubricating stopcocks 
and other ground glass joints. 


I A v Special Low Temperature Compound 

i y ... an oxidation resistant lubricant 
I M J and sealing compound developed for 

use at temperatures as low as — 70° F. 


A lubricating Silicone Grease for 
31 special applications in the tempera- 
ture range of — 70° F. to 1 90° F. 


A lubricating Silicone Grease for 
4 ] special applications where operat- 
ing temperatures range from 0° F. 
to 400° F. 

DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

S ALL INQUIRIES TO BOX 592 


PLUG COCK GREASE 

A Silicone Grease that affords easy 
operation of lubricated plug valves 
over wide temperature ranges in most diffi- 
cult services. 



FIRST IN SILiCONES 
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Milling a film magazine seating surface for the Fairchild K-18 
camera with special fly cutter on Milwaukee 3-H Vertical Milling 
Machine. Material: magnesium alloy; speed: 1500 rpm; feed: 754 
inch per minute; cutter: 3-inch diameter with 2 tool bits; larger 
diameter tool bit: positive rake 20°, helix angle 15°, holder 3 inch, 
set-in 3 Vi inch; bottom tool bit: helix angle 0°, positive rake 25°, 
holder 3 inch, set-in 2 inch (cuts Ki-inch lower than larger diameter 
tool bit); path, cutting distances: 20 inches wide x 15 inches across, 
cutting four sides; supporting wall % inches thick; 10 minutes 
milling time. 


T)RECISION milling of thin walled 
magnesium and aluminum castings 
is difficult. Mirror finishes are usually 
a must, notwithstanding the amount of 
stock to be removed. 

On this Vertical Milwaukee Milling Ma- 
chine the rate of cross feed is exactly the 
same as the rate of table feed — resulting 
in- a uniformity of surface and mirror 
finish over the entire milled area. 

Milwaukee Milling Machines are espe- 
cially adapted for this type of operation. 
Their three bearing spindle mountings 
assure smooth vibrationless operation at 
the sustained high speeds usually used 
in milling these metals. 


TO MILL IT WITH SPEED ... PRECISION ... PROFIT 

- PUT IT ON A 


zee 


KEARNEY & TRECKER 

CORPORATION 

MILWAUKEE 14, WISCONSIN 


PRECISION AERIAL PHOTOGRAPHY 
MAPS THE ROAD TO VICTORY... 

World War II has seen tremendous strides in aerial photography 
— potent weapon of modern war. Fairchild Camera and Instru- 
ment Corporation has played a leading role in the development 
and perfection of the precision aerial camera. The Fairchild model 
presented in this milling story is the K-18 — designed expressly 
for high-altitude intelligence photography, requiring 
tfBSBf' large area coverage and large image size. Intended 
primarily far vertical photography, it is also used 
for low-altitude obliques. Equipped with lens of 
24-inch focal length; 9 inches by 18 inches negative 
size; fully automatic 
or manual operation. 




An Important 
Addition 


Af^r/a/s 


tabular style 


O UR research work has always 
been strongly identified with 
cutting materials. With the various 
high-tungsten types of High Speed 
Steels as the starting point, followed 
by the development of the "moly” 
types, Allegheny Ludlum techni- 
cians later originated the patented 
DBL low-tungsten analysis of High 
Speed Steel, which has played a 
major role in wartime tungsten 


Years earlier, our Laboratories 
did much basic development work 
on carbides, when they were first 
introduced in this country. At that 
time, we registered the trademark 
"Carmet.” Now, with the re-estab- 
lishment of our Carbide Manufac- 
turing Division, an advanced and 
complete line of Carmet carbide- 
tipped tools and carbide metal 
blanks is available, thoroughly re- 
searched and effectively enhancing 


Allegheny Ludlum's service to users 
of cutting materials. We invite your 
attention and inquiries. 



A//e<)fteny Lucl/um 


STEEL CORPORATION 
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r ... or ... imum Open Clearance 


x 

To Speed Assembly, Machining Oper- 
ations, Metal and Plastic Stamping. 

For complete data, including tested 
pressure figures, send for the new 
Kwik Klamp Catalog. 


DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue Chicago 50, Illinois 


HOW TO REDUCE 
THE HIGH COST 
OF PLANT 
ACCIDENTS 


Correct lighting — with 
properly applied G-E 
Lamps— offers important 
new savings in man- 
power and materials. 
Here are specific results: 
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Putting Dimples 
in Tough Faces 

, , . with the new 
Martin Spin Dimpler ! 

N O problem, now, is the dimpling of hard 
and brittle sheet metals, such as Reynolds 
301-T, Alcoa 75-ST and the magnesium alloys. 
Thanks to a new Martin tool . . . the Spin 
Dimpler . . . these metals are being dimpled as 
quickly and easily as softer alloys. 

The Spin Dimpler has been used at the Glenn L. 
Martin Co. to form 100 degree dimples for 3/32, 
1/8, 5/32 and 3/16 diameter rivets in both 
aluminum and magnesium alloys varying from 
.020 to .064 in thickness. In the case of alumi- 

A product of Martin Engineering, the new tool 
forms dimples by spinning rather than by press- 
ing them into shape. Trimmer cutting edges 
remove any metal which is extruded upward 
and a pressure pad assembly holds sheet in place 
during the process. Dimples feature a sharp 
edge, leaving no void around the rivet head, 

counter-sunk holes. The Spin Dimpler is now 
being manufactured, under license, by Topflight 
Tool Co., Towson 4, Md. and Schaefer Machine 
Co., Inc., 100 White St., Brooklyn 6, N. Y. 


W AIRCRAFT 
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AN3155 


Aircraft Rheostats 

OFFER UNIQUE IMPROVED CONTROL PROTECTION 



Smooth, Close Control Under Every Service 
Condition of Heat, Cold, Humidity, Altitude, 
Shock, Vibration 

These new Ohmite AN3155 aircraft units 
are more rugged, more dependable than 
ever . . . yet they are lighter in weight than 
the allowable weight specified. 

The rheostats are linear or taper wire- 
wound in various resistances with "off- 
position” as required by the specification. 

Each unit is totally enclosed in a com- 
pact, corrosion-resisting metal enclosure. 
The construction of the drawn metal en- 


closure is unique in that after the rheostat 
is in position, the cover is permanently fas- 
tened by means of a "double-seam.” The 
terminals are brought out through a sealed 
terminal board. 

Among the many tests which these AN 
units meet are the salt spray corrosion test, 
and the test for satisfactory operation in the 
temperature range from — 5 5°C. to +70°C. 
(— 67°F. to +158°F.) 

Write today on company letterhead for 
Bulletin No. 124- 

OHMITE MANUFACTURING CO 


HMDTE 
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I T'S moisture-proofing that makes PHOENIX Tracing Cloth 
resist damp hands and arms. It will even stand up to ten 
minutes immersion in water. That's why it's proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost-proof. You can use 
harder pencils and still get solid, opaque lines. They'll smudge 
less. 

And erasure ghost-proof too. Erasing leaves less scars on 
PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 

For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 

Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Tapes. 
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BUSYBODY 


Here indeed is an engine of destruction, a 
projectile of vengeance, and a " Busybody" 
of increasing dread in its timely role of grim 
Nemesis to the ringtail sons of the setting Sun 
. . . it's the newest Thunderbolt . . . the P 47 "N". 
CLThe saga of the versatile Thunderbolt 
should need no emphasis... since official 
combat figures from every fighting front 
stress its dominant performance. » » *• 


Nevertheless, it is a gratifying fact that 
from its latest zone of operation in the Pacific, 
comes welcome news that the increased 
range, the greater speed, and the tremendous 
punch of this flying Juggernaut is resulting 
in more missions flown and more victories 
per mission... both vital factors to the 
accelerated tempo of our 
victory drive towards Tokyo. 


REPUBLIC 




AVIATION 


Farmingdalo, L. N. Y. 
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FORGING“ ain ^™ oE,ra ^ 

in which close, fine grain structure is of 
utmost 



DROP /\ 

THE 


<S/m 


in the metal, but The IMPROVEMENT OF METALS BY FORGING 

determines the degree of metal quality of the forging assembled 
into your product. Employing the most suitable forging technique 
develops metal quality fully. Ask a Steel Improvement Forging 
Engineer, who is backed by 31 years of technical production 
effort, about the development of metal quality for the parts you use. 


IMPROVEMENT & FORGE CO. 

960 last 64,6 S.r..f CLEVELAND, OHIO 
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Back in 1859 when Foote Bros, was 
founded, America was on the threshold ot 
a mighty industrial development. At that 
time many foresighted planners looked to 
Foote Bros, for the solutions of their prob- 
lems in mastering power. 

As industry developed, the demand for 
increased speed, greater power and more 
efficient methods of transmitting that power 
grew. And Foote Bros, met these demands. 

Looking forward to new horizons of 
power transmission, by 1940 Foote Bros, 
developed a revolutionary type of gear. 
This gear came closer to theoretical perfec- 
tion than any before achieved. It took the 
exacting demands of laboratory technique 
and translated them into mass production. 


Today these gears are being produced in 
the plants of Foote Bros, by the millions 
and are proving their value in the mighty 
aircraft engines that power so many of 
our fighting planes. 

In the laboratory of Foote Bros, are other 
developments that promise better power 
transmission to industry after the war. Some 
of these are well on the road to mass pro- 
duction — others are little more than prom- 
ising experiments. 

For your production today — for the equip- 
ment you are planning to manufacture in 
the future— the advanced engineering in 
power transmission developed in the lab- 
oratories of Foote Bros, may offer solutions 
to the problems you face. 


FOOTE BROS. GEAR AND MACHINE CORPORATION, Depi.G,5225S.'K'es(crnBlvd.,Chicago9,Ill.^ 

’T'GDTEfBiCOS. 
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STAND BY! ... is the battle cry of these electrical tools which have been the STANDBY of industry 
since 1898. They've been standing up under every test in the most rigorous demands for production 
which are exceeding the liveliest imagination . . . and after the war UNITED STATES ELECTRICAL 
TOOLS will continue to deliver the service which you’ve come to expect of them. 


SPECIAL Vi" HEAVY DUTY AVIATION DRILLS 


Note the many features: 


Motor: Universal 

Speed: to meet your requirements from 700 to 
5.000 r.p.m. 

Bearings: ball-bearing throughout, set in steel 
retainers. Screw plugs to permit easy re- 
placement. 

Switch: with locking pin in center of trigger, 
near the end. Can be used by right-hand 
or left-hand operator. 

Cable: 15-ft.. 3-wire with special rubber type 
protector in handle of drill. One wire for 
grounding drill. 


Chuck: 3-jaw type, screwed on to spindle with 
right-hand threads. 

Ample clearance between field laminations 
and motor housing to provide a free flow of air. 
A baffle plate is mounted in the motor hous- 
ing and is so constructed that air must pass 
around the fields and over the armature thus 
preventing overheating. 

The rear cap over commutator is held in place 
by two small screws and can be removed 
easily for quick commutator inspection, re- 
placement of brushes or adjustment of brush 
holders. 
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PRESSURIZED FLIGHT! Two words that define a new age of air 
travel! For a postwar adaptation of the C-97, to be known as the 
"Boeing Stratocruiser,” will carry its passengers through the sub- 
stratosphere . . . faster, higher and in undreamed of comfort. The 
cabin pressure controls of the pressurized Boeing B-29 and C-97 
planes were engineered, developed and are being produced by 
AiResearch Manufacturing Company, Los Angeles and Phoenix. 
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will continue to govern our production of 

ELECTRICAL SYSTEMS FOR LIGHT PLANES 

just as it has been our watchword 
during the war, in the production of 

ELECTRICAL ASSEMBLIES FOR MILITARY PLANES 


WRITE FOR NEW BOOKLET 

"ELECTRICAL ASSEMBLIES MADE TO CUSTOMERS’ SPECIFICATIONS" 
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GOOD FOR ALL 3 

SPOT 

PULSATION 
SEAM 


U P Ilf WELDING 
NEW CONTROL 


Accurate timing • Smooth heat adjustment • Fully electronic 


As this control is of the synchronous-precision type, 
it provides the accurate repetitive timing, even with 
instantaneous or sustained line-voltage variations, 
so essential to highest-quality welding. This control, 
the most versatile of all G-E resistance-welding con- 
trols, is not only ideal for the types of work given 
below, but it can also be used where it is desirable to 
do all three types of work on one machine. 

Spot or Pulsation Welding 

This control is particularly well suited for these two 
types of welding because of its wide timing range. It 
can be used in the welding of thin-gage metals where 
consistent timing of as low as one or two cycles may 
be required, in the welding of heavy-gage metals or 
in projection welding where pulsation welding may be 
required, or in special welding applications where 
pulsation welding may be required with a minimum 
heat and cool time of one or two cycles. 

The timing range in spot welding is from 1 to 30 

In pulsation welding, heat and cool time, are in- 
dependently adjustable from 1 to 30 cycles*, and the 
impulse-counting circuit is adjustable from 1 to IS im- 
pulses — independent of heat or cool time settings. 
*When used on a 60-cycle power supply. 

Buy all the BONDS you can— and loop all you buy 


GENERAL % ELECTRIC 


Seam Welding 

Good seam welding is possible with this control 
because the accurate timing circuit and the inde- 
pendent adjustment of heat and cool time (in com- 
plete-cycle steps) eliminate timing variations and 
transient currents. Heat and cool time are inde- 
pendently adjustable from 1 to 30 cycles*. 

Heat Control on All 3 

Smooth heat adjustment is provided by the phase- 
shift method of heat control. This eliminates the need 
for many heat points on the welding transformer. In 
addition, a voltage- or current-regulating compensator 
can be added by simple interconnections. Also, this 
welding control when equipped with a tempering 
attachment makes possible gobd results in the spot 
welding of thin-gage air-hardenable steels. 

Send This Coupon for Your Copy of Our New Bulletin 


General Electric Company, Section 0645-33 
Schenectady 5, N. Y. 

Please send me a copy of your new bulletin (GEA-4220). 
I’d like more information about this new welding 
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ACTUAL BEARING SIZE 

mmm 


Until Fafnir came up with the answer, the rotor cyclic 
pitch control was a helicopter headache. It needed a 
bearing with bracelet-thin section, that was collar-size 
and yet rigid enough to do a strong-arm job. Who'd ever 
made a bearing like this? 

Fafnir had . . . the large diameter, thin-section ball 
bearings for controllable pitch propellers. What this 
helicopter "wrist” needed was more of the same . . . plus 
such new advances in bail bearing design as composition 
retainers and Plya-Seals to keep in the lubricant and 
keep out dirt and moisture. 

That’s just what the Helicopter got . . . three bearings 
that will handle practically any type of rotor pitch 
mechanism: 4", 5" or 6" bore. These Type Y Helicopter 
Bearings are used in pairs . . . matched at the factory . . . 
to give the required rigidity. Thus loads are properly 
distributed and the whole unit is completely sealed. 


The bearing described here is but one of many Fafnir 
Ball Bearings now in use in helicopters. As the leader 
in the development of ball bearings for aircraft Fafnir is 
conducting continual research to develop better bearings 
to overcome unique helicopter problems. Write for 
Engineering Data Sheet 279 on these Type Y Bearings. 
The Fafnir Bearing Company, New Britain, Connecticut. 



FAFNIR 


BALL BEARINGS 

Most complete line in America 
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FOR RESISTANCE TO INTENSE HEAT 
PLUS STRENGTH WITH LIGHTNESS 




T HE proved ability of Stainless Steel 
to withstand extremes of tempera- 
ture uncalled for in any other form of 
transportation is the sound basis for the 
government directive specifically au- 
thorizing its use for “all plane parts 
which come in contact with exhaust gases 
and which are exposed to high tempera- 

The strong, tough, durable U ■ S • S 
Stainless Steel available for such critical 
applications retains high strength even 
at 16S0°F. It safely absorbs the terrific 
thermal shock of changing temperatures 

that rise swiftly from the chill of dawn to 

the terrific heat which engines generate 
as they lift bomb-laden craft from the 

Without such steel the turbo super- 
chargers so essential to the performance 
of our Superfortresses might never have 
been perfected. 

In motor and exhaust systems, in wings 
and ailerons, in rudders, elevators and 


fuselages, U-S-S Stainless Steel can be 
applied to give you superior resistance to 
heat and corrosion, to provide greater 
impact and fatigue strength, to effec- 
tively resist abrasion at metal-to-metal 
contact points, and above all, to insure 
high strength-weight ratio for lightness. 

Although today the use of stainless 
steel is restricted to those applications 
where it is the only material that will do 
the job, there is no reason why you can- 
not plan now to take full advantage of 
this superior, versatile metal in your 
planes of tomorrow. Our engineers will 
gladly cooperate with you in applying 
it most efficiently to your designs. 



U-S-S STAINLESS STEEL 


• SPECIAL SECTIONS 



i STEEL & WIRE COMPANY. Cleveland, Chicago and Neu 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Ch 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 


UNITED STATES STEEL 
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AND AIRPARK NEED 


BUTLER ALL-STEEL hangars have safely 
housed Airplanes since the days of "Cow 
Pasture” Airfields. Their fabrication in 
Butler factories has never remained static. 

During the past four years of war and 
lend-lease, Butler has crowded ten years of 
progress into the designing and methods of 
fabricating all-steel hangars. 

From wide experience gained in the fab- 
rication of thousands of war hangars, Butler 
Engineers are developing EFFICIENT, ECO- 
NOMICAL and ATTRACTIVE hangars, 
service and operations buildings to serve 
every airpark and airport need after the war. 


W l.dhlW. 

HANG arS • • • an d Co'mmercio 

K , r c . Service and 

B UILD' NG:> ’ ' operations 

„c Truck and Trailer 
REFUEIERS . • • 

S ,HL IANDINS MAT 


Hangars 

FOR EVERY PEACETIME AIRPORT 
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Avigation Via Analysis 

(Continued from page 189) 

gradient winds are almost identical. 

Another type of error might occur 
from the movement of the pressure 
systems themselves. It has been found 
that these errors are negligible. The 
avigator can readily make allowances 
for this movement, should it be neces- 
sary, by reference to a cross-section 
along the flight. A further use of a 
reliable cross-section, if the plane is 
not equipped with radio altimeter, is 
to determine the true altitude, optimum 
flying altitude, and wind component 
(C.). By means of lines of constant 
forecasted altimeter corrections plotted 
on the cross-section, the true altitude 
is derived by simply adding (algebra- 
ically) the altitude correction of the 
plane’s position to the reading of the 
pressure altimeter set to 29.92 in. The 
resultant wind depends upon the reli- 
ability of the meteorologist's forecast 
from which the cross-section was 

The meteorologist’s work most fa- 
miliar to avigators is the data prin- 
cipally computed from the horizontal 
component of air qualities. Less well- 
known are ihe studies made of the 
vertical distribution of these factors 
which have to do with principles of 
thermodynamics. The great increase 
in distribution of weather stations and 
the development of new electronic re- 
cording instruments makes available a 
richer store of information than can be 
derived from a horizontal analysis. 

For example, the rate of increase or 
decrease in temperature and moisture 
in vertically moving air is tremend- 
ously greater than in horizontal 
changes. While a pressure decrease 
in horizontally moving air is seldom 
more than 5 mb. in 100 mi., the pres- 
sure decrease with altitude is approxi- 
mately 500 mb. in the first three or four 
miles above the surface. 

The vertical charting of air — 
severely complicated by the incon- 
stancies of its qualities and the reduc- 
tion of these qualities to relatively 
stable values — can be arrived at only 
by mathematical adaptations which 
may appear too attenuated for the 
present-day practical-minded avigator. 
We have seen that there are several 
“kinds” of altitudes. Some are a func- 
tion of temperature, which in turn, is 
a function of the almost-unpredictable 
action of water vapor. Meteorological 
data would become quite unmanageable 
were it not susceptible to expression in 
“conservative” quantities. 

Potential temperature and specific 
humidity are used in the method de- 
veloped by Prof. Rossby of Massachu- 
setts Institute of Technology. Potential 
temperature is the temperature the air 



AVIATION, May, 




for Utmost Dependability- . ■ 
wittek OeiaZim- hose ciamp* 


Dependability has been recognized by the 
Wittek Manufacturing Company during its 
2 5 years of hose clamp manufacturing ex- 
perience as a foremost requirement in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs . . . the use of high-grade 
and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
of which meets the requirements of 
Specification AN-FF-C-406 A. 

TYPE WWD-an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew — PLUS a new 
Wittek feature— an inner band 
Stainless Steel accomplishing the two- 
fold purpose; ( 1 ) protecting the hose from 
in the outer band, and ( 2 ) 
the load uniformally to pro- 
vide greater strength and superior sealing 


FBSS— an improved Stainless Steel 
version of Wittek's basic FB design— now 
incorporating a bridge extender — in all 
This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek — specialists io hose clamps and 
their applications, 
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would have if reduced adiabatically to 
a pressure of 1 ,000 mb. ( 1 0“ dynes per 
cm. ! ) and is the ordinate of the Rossby 
diagram. Specific humidity is the ab- 
scissa. Other lines, such as equiva- 
lent-potential temperature (a function 
of potential temperature and specific 
humidity) are also used. Another 
method — the tephigram — employs tem- 
perature (usually in degrees C.) and 
the almost indefinable quantity, en 
tropy. Applied to a unit mass of a 
substance, and thereby known as spe 
cific entropy, it may be expressed in 
differential form. dip. signifying the 
change in entropv. Where dq is the 
heat added to a unit mass and T the 
absolute temperature, dip = dq/T. 

Therefore, when entropy does not 
change, there is a reversible process 
called isentropic. In general, entropy 
may be regarded as proportional to 
potential temperature. As with energy, 
it is not the absolute value of entropy 
which matters, but rather the changes. 
The ordinate of the tephigram is en- 
tropy. and sometimes, also, the logar- 
ithm of potential temperature. The 
abscissa is temperature. 

It is unnecessary to dwell further 
upon the importance of the quantities 
mentioned. The phenomenon of the 
atmosphere can be comprehended in 
terms of the fundamental first and 
second laws of thermodynamics. From 
the vicissitudes of an invisible media, 
the avigator can find the data which 
tells him precisely what this air — the 
omnipresent thermodynamic machine 
— intends as he rushes through its vital 
substance. Transporting the sun's 
heat front one region of the earth to 
another, transferring it into unimagin- 
able quantities of kinetic energy in 
turn dissipated by friction and trans- 
formed again into heat that is lost in 
radiation to space, the air’s enormous 
power and intricate ways can be a 
source of exploitation to the skilled 
avigator. 
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LUBRI-GAS 



JLiubri-Gas provides positive lubrication to the up- 
per cylinder parts of airplane motors, reduces friction, 
eliminates and prevents carbon, frees sticky rings and 
valves. By lubricating your motor through the fuel 
with Lubri-Gas you get smooth action and increased 
performance. 

Even should an oil line break, pistons will not freeze 
and you can land safely under power. 


“We are operating 35 Piper Cubs on one of the 
Government Programs and use Lubri-Gas in all this 
equipment. Lubri-Gas has eliminated sticking valves 
practically 100%.” . „ . , . 

' Robert f. Shank , President 

Hoosier Airport, Inc. 



“We have been using Lubri-Gas regularly and can- 
not praise it too highly as an airplane gasoline. Since 
using Lubri-Gas we have not had one stuck valve nor 
a single top overhaul job except, at our regular over- 

J. W. Hunt, Service Manager 
Dayton School of Aviation 


LUBRI-GAS 

is Premium Plus 

because it is not only Anti-Knock, 
but also Anti-Friction, Anti-Carbon 
LUBRI-GAS laboratories Anti-Gum, Anti-Sludge. 

221 No. LoSollo St. 

Chicago 1, Illinois 

Cleans and Lubricates as It Powers Your Motor 
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TO THE THOUSAHDS WHO WAHT 


ItUGGST 


SOCKET WRENCHES: 


^^ECHANICS are asking: can’t wc get NUGGETS ? — When will 

they be available?” 

Answer: NUGGETS will ag&j&Jtje made when wartime limitations 
are lifted on Hexite Steel. 

Hexite Steel is over 30% strongfK than other high-grade alloy 
wrench steels. That’s the secret of NUGGETS . . . permitting Black- 
hawk to build a FULL RANGE of socket sizes and handles in ONE 
DRIVE which do the same work otherwise requiring wrenches in TWO 
DRIVES (3/ 8 " and l/ 2 "). \ 

NUGGETS, with the exclusive DOUBLE -DUtV, DRIVE, save over 
40% of your wrench investment and make you an byen better work- 
man. You’ll be glad you waited for NUGGETS— and proud to own ’em. 
A Product of BLACKHAWK MFG. CO., Dept. W2155. Milwaukee 1, Wisconsin 


^ TO PRESENT^ 


f TO PRESENT NUGGET OWNERS. If you have loll ai 


,yof your 7/16" drioe\ 

Ml! cy of the replace^ I 


b^ckhav/R r s 


THE WRENCHES THAT SMASHED TRADITION ^ 



WRENCHES 

Don't Boy Two Sets When 
One Will Do the Job! 
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theTELEOPTICco. 


SENSENICH 


THE 11IG JOB a;? THEY GEAR 


Rule shows how small these little 
pinions are — yet tiny gears like 
these have a vital part in the 
success of a giant machine s 
operation. 

ABSOLUTELY UNIFORM PRECI- 
SION, tolerance, and concentricity 
in every machining and finishing 
operation — these are essential 
factors, the perfection of which 
spells Tel-air ACCURACY. 


Bomb Fuzes, in which the pinions 
illustrated are used, and hundreds 
of other intricate component parts 
bear witness to the dependability 
of Tel-air precision engineering. 


Right now ALL Tel-air production 
is devoted to the final push to end 
the war as soon as possible. 


Buy more War Bonds NOW! 


* Planes illustrated are the 4-en- 
gine type which United has 
ordered for post-war service. 


\Sa,£-air 
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...WITH CURTIS UNIVERSAL JOINTS 


Thousands of planes in use today in all pprts of 
the world depend on Curtis Universal Joints to 
actuate vital mechanisms ... for engine (gas 
and spark) rudder, elevator, landing gear or 
auxiliary power controls. 

Where smooth, positive rotation of shafting at 
angles or around corners is necessary for planes 
or machine tools, a Curtis Universal Joint in any 
of 14 "Standard" sizes, or one specially de- 
signed to overcome difficult conditions, will 
more than meet specifications. 

Curtis Engineers, with more than 20 years' 
experience in designing universal joints for 
many and varied types of installations, are 
ready ta work with you on your present or 
future plans. 


Write for new Curtis Engineering data and 
drafting templates . . . both are valuable aids to 
your designers and draftsmen. 



IIIRIIS URIUERSRi joirt CO. ire. 

SPRINGFIELD, MASS. ...SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 
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Whether you turn out 
fighting equipment for Unde ’ 
Sam or ore re-tooling for peace- 
time production, you'll find Chicago 
Wheels just what you've been looking 
for to produce better, smoother finishes. 
The widest range of types, abrasives and 
bonds — wheels to do any job of grinding so 
accurately the finish can be measured in micro 
inches — rubber wheels for polishing or precision 
cut-off work. 

You get the results of half a century of invention, 
tests and improvements from our modern research labor- 
atory. And, this same laboratory is open to you — tell us 
about any grinding problem you have and c 
will tell you how best to whip it. 

GRINDING WHEELS up to 3” in diameter in v> 
the new FV, the bond with a pedigree. 

WHEELS in every practical shape, grail 
firmly mounted on a steel shank. 

A TEST WHEEL — Write us what material you hove to finish 
size wheel you'd like. We'll send one promptly. 


Write for Catalog of complete Chicago Line 

CHICAGO WHEEL & MFG. CO. 
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I F SPACE requirements dictate a small relay 
— and service conditions a powerful one . . . 
here’s the relay to fit your needs. It's the 
Automatic Electric Class "S” Relay— tiny in 
size, light in weight, but dependable and 
packed with power. 

Class "S” Relays have been designed espe- 
cially to meet the exacting conditions of serv- 
ice on fast, modern aircraft. They offer a 
combination of features never before found 
on any relay, large or small. For example: 


e is not just “added o 


bility is provided by 


v type of pin-pivoted anr 
bearing provides the Ch 
ptionally long life e< 


ature with full 
■ss “S” Relay 
'en under the 


toughest ci 

The Automatic Electric Catalog gives full datailt. Write for your copy. 



AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St., Chicago 7, III. 

/AUTOMATIC 
'r ELECTRIC 

In Canada: 

i _ _J 


31Q 
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To our Army and Navy fliers the "GRIMES" 
insignia is a mark of quality and dependability. 
When they choose their own plane, they'll want 
the same lighting equipment that has served 
them so admirably throughout the war. 

In addition to a few of the GRIMES lights 
illustrated here, there will be many others 
applicable to the planes now being planned by 
our foremost aircraft designers. The "Super- 
liner” and the small private plane will be equally 
served by the experience GRIMES has gained 
through 15 years of specialization in the design 
and manufacture of aircraft lights. Superior 
engineering will continue to bring new lighting 
standards of safety and convenience with every 
advancement in aviation. 


GRIMES MANUFACTURING CO. 






MmuiiMnmm 


THE PILOT OF 
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All hands at Southern Aircraft Corporation are work- 
ing on the components for the Liberator, the Avenger, 
and the Hellcat. From these same hands has unfolded 
a plan for the future. While they were working for a 
quick peace in the world they planned for the peace- 
time world. Just as soon as Victory is won — SOUTHERN 
will present their experimental work on one of Amer- 
ica's newest types of advanced aircraft. 
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Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 


Using 10 GPM and 20 GPM Low Pressure Pumps 
n Combination with % GPM and IV i GPM Pumps at 3000 p. s. L 


Units Complete with Pumps on Double End Motor . . . Unloading and Relief Valves 
and Micronic Filter . . . All Mounted on 40 Gal. Water Cooled Reservoir 



Specifications and Engineering Data on Request 

THE NEW YORK AIR BRAKE COMPANY 

— 

420 LEXINGTON AVENUE, NEW YORK 17, N. Y. • FACTORIES: WATERTOWN, N. Y. 
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HYDRAULIC CONTROLS 


USED ON THE CORSAIR, 


One hundred percent devoted to the requirements of the armed 
forces- that is our program, and will be for as long a time as there 
is any need ... a continuing record of manufacturing experience 
and product dependability. 


OSCAR F. CARLSON COMPANY 


2600 WEST IRVING PARK ROAD • CHICAGO 18, ILLINOIS 


May we suggest that you clip this advertisement— now — and place 
it in your "A.V." (After Victory) files, against the day when your 
plant program shifts back to peacetime planning. 

We shall be amply rewarded if you remember just two words — 
Carlson Craftsmanshi p, for it is by this token that you will recall 
the contribution made to victory in the air by Carlson hydraulic 
controls. 


AVIATION, May, 1845 
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Aircraft 


BRAD FOOTE 


1309 SOUTH CICERO AVE.. 
CICERO 50, ILLINOIS 

DEPARTMENT C 
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Gea&e^eik ^itentiari 
to Retail 

PAYS DIVIDENDS IN 
GREATER SAFETY FOR 
FIGHTING MEN 

★ 


BOLTON MANUFACTURING CORP., WEST HAVEN, CONN. 






with the "UNBRAKO" Internal Wrenching Lock Nut 



For primary connections in aircraft, the "UNBRAKO" Internal Wrenching 
Lock Nut is a superb and officially approved safety nut. Two vulcanised 
fibre plugs (Fig. 1) inserted through the body of the nut provide the locking 
feature. Fig. 2 shows how these plugs contact four threads of the bolt, 
assuring an absolutely dependable locking grip. 

This design also permits of maximum thread length in the nut. "Unbrako" 
is heat-treated to a high degree of Rockwell hardness and it can be used 
again and again before the torque falls below the Wright Field Minimum. 

Full Range of Sizes 

Our Internal Wrenching Bolt (B) and 100° Flush-Head Socket Bolt (C) fully 
meet the extreme degree of precision, tensile, fatigue and inspection demanded 
by the aircraft industry. They are made to tolerances so microscopically 
close as to be practicable only by our long and extensive experience in 
precision work and the appreciation of their superior quality is steadily on 
the increase. As a matter of record: The internal wrenching feature of 
bolts "B" and "C" facilitates compact designs — saves weight, space and 


OVER 40 YEARS IN BUSINESS 

Standard Pressed Steel Co. 

JENKINTOWN, PENNA. BOX 546 

BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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WACO CHOOSES DU PONT* ‘LUCITE 
FOR ITS 


NEW CG-15A GLIDER 

Crystal-Clear Transparency Affords Maximum Vision 



The CG-15A Waco Glider is 


E .test glider to come off the pro- 
duction lines of Waco Aircraft 
is the new CG-15A. A large section 
of the nose is made of transparent 
Du Pont “Lucite” methyl metha- 
crylate resin. Waco engineers specify 
“Lucite” because of its crystal-clear 
transparency, dimensional stability, 
its outstanding weather-resistance 
and its ability to be .formed into 
extreme contours. 

The pilot and co-pilot who operate 
this motorless craft enjoy maximum 
vision at all times. “Lucite” possesses 
good optical qualities and transmits 
over 92% of light rays. Although the 


specific gravity of “Lucite” is only 
1.18, it is exceptionally strong and 
has good shatter-resistance. In addi- 
tion, it does not discolor or craze, 
even under prolonged exposure to 
extreme atmospheric and temper- 
ature changes. 

Limited quantities of “Lucite” are 
available for experimental purposes, 
subject to WPB approval. For in- 
formation, write: E. I. du Pont de 
Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., or 
5801 South Broadway, Los Angeles 
3, Calif. In Canada: Canadian Indus- 
tries, Ltd., Box 10, Montreal. 


equipped with nine transparent 
pieces in the nose and a landing- 
light cover on the left wing made 
of “Lucite" as shown in this dia- 
gram. Because "Lucite” possesses 
sufficient rigidity, metal "holding 
strips” or "frames" for the en- 
closures are narrower, thus con- 
tributing to better vision. 



BETTER THINGS FOR BETTER LIVING 
...THROUGH CHEMISTRY 
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WEAVING COMMUNICATION HIGHWAYS 



RESEARCH 

FINDS THE IDEA 


SPECIFICATIONS 

TELL THE FACTORY 


DEVELOPMENT 

MAKES IT WORK 


brings together the efforts of 2000 specialists in telephone and radio communication. Their 
wartime work has produced more than 1000 projects for the Armed Forces, ranging from carrier 
telephone systems, packaged for the battle-front, to the electrical gun director which helped 
shoot down robots above the White Cliffs of Dover. In normal times. Bell Laboratories' work 
in the Bell System is to insure continuous improvement and economies in telephone service. 
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The Great 
Source 


R301 is Reynolds great sheet and plate 
alloy, for high strength, toughness 
and easy workability 


H ERE IS a metallurgical triumph ... an aluminum alloy so 
strong and resilient that it sheds flak ... so light that it can 
be used to armor plate a fighting bomber like the A-26. 

Adding toughness to the A-26 is a proud accomplishment, yet 
it is only one of many jobs R301 is doing for the fighting forces. 

On land, on sea and in the air — in torrid heat, in sub-stratosphere 
cold— this great, high-strength Reynolds alloy has proved its 
tremendous versatility, setting the pace for broad peacetime 
applications. 

R301 today leads the field in usefulness . . . reward for the 
pioneering spirit which distinguishes Reynolds and Reynolds 
engineers. 

Production-Wise . . . R301 — in solution heat-treated temper, is stable 
and more workable than any other high-strength aluminum alloy in the 
corresponding temper— thereby eliminates costly post-forming heat 
treatment and consequent distortion. Produced in three tempers. 

See Reynolds catalog in Sweet's; also write for special bulletins on 
R30I and other Reynolds light-weight, high strength aluminum alloys. 
Reynolds Metals Co., Aluminum Div., 2536 S. 3rd St., Louisville 1 , Ky. 
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Sherwin-Williams 
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Sherwin-Williams Helps Speed Production 
at KAISER CARGO, INC., FLEETWING DIVISION! 


AT the Bristol, Pa., Fleetwing Division of 
XJLKaiser Cargo, Inc., airplane wings and con- 
trol surfaces fly off production lines in typical 
“Kaiser” fashion ... are soon part of famous 
Douglas, Boeing, Grumman, Chance Vought, 
Lockheed, Eastern Aircraft and other planes ! 

Helping to speed the many Fleetwing jobs 
are super fast-drying, extra-durable Sherwin- 
Williams Primers, Lacquers, Enamels, Dopes 
and Reducers. S-W technicians also supply 


One more example of the way The Sherwin- 
Williams Co., one of the foremost suppliers 
of aviation finishes made to meet Army and 
Navy specification for- 
mulae, is aiding the 
American Aircraft 
Industry set production 
history! 

We can help you, 
too! For details, write 


AVIATION FINISHES 
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ENGINE STANDS 


Service-tested, 
matched equipment 
that solves your 
maintenance and 
handling problems 




Whiting engine stands — typ- 
ical ' application of sixty years 
of experience in building equip- 
ment for heavy industry — are 
only one of several lines of 
tested Whiting units. Whiting 
matched equipment serves 
many other phases of the air- 
craft industry as well. 

Whiting Collateral Engineer- 
ing Service co-operates with 
both operator and manufac- 
turer to help solve the mainte- 
nance, handling, and loading 
problems created by today’s 
larger and faster planes. Whit- 
ing engineers will gladly discuss 
your problems with you. 







I*, spray at 120 F.; S 
ot>r held at 60’ F.; 
up to 200’ F. 




e trip i delayed on momentary, harmless overloads. They ar( 
tioft proof end shock resisting. 

INEMANN CIRCUIT BREAKER CO. 


They have the GUTS 
to Keep 'em Flying... 
Fighting...Firing... 
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COMFORT ENGINEERING 



for the men "planes 


Six yero before the ^n^JS^SSS*^* 
"U-S’.’ Koylon FQam.-^he cushioning- 

the most comfortable and versatde^ ^ planner8 gr~ 

Today, "U.®’ Koylon Foa^P ^ sleeping 

SSfifflS AJ 3 -J£S SS 

S«2r.S»’“«*do» . bhi. re,™ renova- 


SVM/ 


Mattresses and Seating 


UNITED ST ATES CT RUBBE£;£M^I e ^ 

r/>j of talk* h thi trial nrtnliui of Amrka—on Ibo Philbarmonk-SjmpbonyProsram. CBS siltvoi 


A# Pbilbarmonk.SjmpboaJ'Erotrsm. CBS atlwo 
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T HIS MODERN factory representing thirty-five 
years experience in making products for 
safety and comfort had to be transformed in 
almost as many days to weapons for war and 
destruction. 

The speed with which the emergency forced us 
to convert was a great source of satisfaction. It 
taught us what can be done when one has the will. 


It set a standard to which we shall operate when 
the signal is given for reconversion to E.A. peace- 

E.A. dealers and distributors to whom we owe 
so much may expect no less than we have offered 
to the armed forces — our best. That E.A. profits will 
return very, very soon after V-Day is our pledge 


E. A. LABORATORIES, Inc., BROOKLYN, N. Y. 

MAKERS OF AUTOMOTIVE, AVIATION, BICYCLE and MARINE APPLIANCES 
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...A GOOD RELAY TO KNOW! 


If any Relay type ever deserved the 
name "All-Purpose” it is Type 10XBX 
of the Struthers-Dunn 10-frame series. 
While new and special types come 
and go, this popular 2 P. D.T. relay 
continues in heavy favor with leading 
users to whom its extreme versatility 
on a wide range of applications holds 
strong appeal. From audio frequency 
circuits to motor control circuits; 
from naval battle announcing sta- 
tions where shock resistance is im- 
portant, to aircraft use where vibra- 
tion is a big factor, 10XBX relays are 
performing competently and well. 

These relays are light, small, and 


sturdy. Highly electrically efficient, 
they deliver a lot of power for their 
size. Contact pressures up to 50 
grams are available. Bakelite insula- 
tion is supplied for power circuit 
applications, and ceramic insulation 
for radio-frequency use. A-C coils to 
115v, 60 cycles; or d-c coils to 115v 
are available. Contacts may be in any 
desired combination up to and in- 
cluding 3 pole, double throw. All 
10XBX relays withstand 10G vibra- 
tion and are highly resistant to shock. 
Other relays of the lO-frame series 
are available in either single or three 
pole contact arrangements. 


STRUTHERS-DUNN, Inc., 1321 ARCH ST., PHILADELPHIA 7, PA. 


WRITE for the big Struthers-Dunn 48-page 
Catalog and Relay Engineering Data Book. 


Struthers-Dunn 

5,312 RELAY TYPES 


DISTRICT CNGINCCRING OF FI CCS: ATLANTA • BALTIMORE • BOSTON • BUFFALO • CHICAGO • CINCINNATI . CLEVELAND 
DALLAS « DENVER « DETROIT • HARTFORD • INDIANAPOLIS • LOS ANGELES . MINNEAPOLIS • MONTREAL 
NEW YORK • PITTSBURGH . ST. LOUIS • SAN FRANCISCO • SEATTLE • SYRACUSE • TORONTO . WASHINGTON 


AVIATION, 


ajr, 1945 



Today complex electrical circuits and operat- 
ing units in planes can be disconnected and 
reconnected in a few seconds time. Interchange- 
able operating units can be replaced quickly. 

A typical Amphenol connector shown above, 
is being used all over the world by the Army, 



Navy and Air Corps under all kinds of condi- 
tions. Connections are absolutely secure 1 Shock 
or vibration cannot break them but they may 
be disconnected in an instant. Amphenol con- 
nectors are being made in water-proof, gas- 
proof, pressure-proof and qther types — others 
to mate with British equipment, still others 
for U. H. F. use. 

If you're design-conscious be sure to get 
Amphenol - conscious. Write for descriptive 
catalog sheets. 

AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 

In Canada • AMPHENOL LIMITED • Toronto 


nduit, U.H.F. Coble, Radio Parts, Synthe 


Connectors (A-N, British, U.H.F.), Fittings, Cable As 
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WOOL FELT Mechanical functions 
fulfilled by this non-structural 
engineering material 


SEALING 


1. Filtration 

2. Polishing , 

3. Sealing > 

4. Wicking 

5. Vibration Isolation 

6. Sound Absorption & 
Thermal Insulation 

7. Shock-absorbing 

8. Cushioning 

9. Padding 

10. Packaging 

11. Surfacing 

12. Frictional 



Millions of ball bearings are protected from the ingress of 
dirt, grit and moisture, or the leakage of oil and grease lubri- 
cants by means of Felt seals. Felt pistons for grease guns and 
self-filling fountain pens, glass pipe gaskets weatherstrip- 
ping, and drive shaft housing seals typify the variety of Felt 
sealing applications. 

In aviation. Felt is used for bomb bay door gaskets and to 
seal transparent nose cones. 

Felt seals, gaskets, and retainers are cut to close order 
tolerances. Our facilities for mass production assure prompt 
delivery. Laboratory control assures uniformity on re-orders. 

American Felt Company product engineers are available 
to discuss the latest techniques in Felt sealing — or to advise 
on any other Felt application. Write for Data Sheet #11, 
"Annular Designing and Dimensioning." 


American Belt 
Company 


General Offices: Gi.knv ii.i.k, Conn. 




PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 
IVICKS, CREASE RETAINERS. DUST EXCLUDERS. CASKETS, PACKINC, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 


-And LISLE PLUGS warn 
in advance of TWfSlfiffi 
to aircraft engines 

The occurrence of dangerous hidden , ’ ■ J I 

wear in aircraft engines immedi- 
ately produces metal particles 
which circulate in the lubricant. 

Lisle Magnetic Drain Plugs bring 
this condition to light at once. 

They capture the ferrous metal 
cuttings by means of a powerful 
magnet anchored in the Plug. Reg- 
ular inspection of the Lisle Plug 

promptly — uncovers hidden danger before 
serious trouble can occur. As a result, repairs 
or replacements can be made BEFORE a serious 
breakdown occurs. 

DESIGNERS: For greater safety margin, specify Lisle Plugs 
instead of ordinary drain plugs. Write today for free sample 
Plug and engineering data. No obligation. 
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A.A.F. TYPE B-4 

Spac. No. 94-32324 
Unusually light in weight, this type 
of B-4 with its auxiliary switch, 
■e efficient. 

It has a double wound coil and 
s designed for continuous duty. 
Contact rating: 200 omps. continuous - Voltage: 24 volts D.C. • Mini- 
ct voltage: 18 volts D.C. ■ Weight: 20.5 ox. 

A.A.F. TYPI l-S-l 
Spec. No. 94-32351 
Smaller contacts, rated at 50 am- 
peres, and simplicity in design make 
this the lightest of magnetic con- 
tactors. Contacts will handle current 
surges in excess of 200 amperes. 

Designed for continuous duty. 

mum attract voltage: 18 volts D.C. * Weight: 

A.A.F 


ry 







types are essentially 
the same as the B-4 except for 

and mounting bracket. They differ 

bracket and size of terminal 
posts. B-6-3 has ’,2" terminal posts: B-7-B has Vs" posts. 
Contact rating: 100 omps. continuous ■ Voltage: 24 volts D.C. • Minimum 
attract voltage: 18 volts D.C. ■ Weight: ~ ’ 

A.A.F. TYPE B-B 

Spec. No. 32424 

Specifically designed for inter- 
mitten t duty in engine starter cir- 
cuits, etc. Contacts withstand cur- 
rent surges up to 1200 amperes 
without welding. Coil drops out 
at 3 volts; consumes a maximum of 4 amperes at 24 volts D.C. 




N.A.F. TYPE 1204-1 
Spec. No. M-569a 
Catalog No. G-34987 

The smallest and lightest of the Navy 
types with contacts rated at 50 amperes. 

Coil draws 220 milliamps at 24 volts j 
D.C. Designed for continuous duty. Coil I 
drops out when voltage has been reduced 
to less 7 volts. 

Contact rating: 50 amps, continuous • Voltage range: 18-28 volts D.C. 
Weight: 11.2 oz. 

N.A.F. TYPE 1204-2 

Spec. No. M-569a 
Catalog No. G-35792 

Another continuous duty contactor designed 
to Navy specifications with contacts rated 
at 100 amperes continuous. Release volt- 
age is less than 7 volts D.C. Sealing volt- 
age is 14 volts D.C. with contacts closed 
manually. 

Weight: > el' 0 ° mP ’ CO " , "’ UO "‘ Vol,a 8 e ran 9 e - 18 28 'o''* DC 

N.A.F, TYPE 1204-3 

Spec. No. M-569a 
Catalog No. G-34989 -A 
Has a double wound coil drawing 
2.2 amperes on attract at 18 volts 
D.C. and 220 milliamps when aux- 
iliary switch cuts in a higher resist- 
ance. Designed for continuous duty. 




8-28 volts D.C. 


GUARDIAN TYPE SC-5 

For electric motor control in gun turrets, motor 

flap, cowl motors. For dynamic braking of D.C. 
motors up to 1 H.P. Contact rating: 75 omps. con- 

D.C. Minimum attract voltage: 18 volts D.C. Con- 
tact combinations: SPST normally open, double 
break — SPST double break — 2P, one normally 


SPST 15 ox.— SPDT 19 oi 


GUARDIAN 9 ELECTRIC 

tut c u> uy a i hi i it ctdeet rutriftn it hi tunic 


1614-F W. WALNUT STREET 


CHICAGO 12, ILLINOIS 
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Drafto 


Metal Disintegrator 



saves two $1500.00 crankshafts 


Two badly needed crankshafts each had a 
broken quarter inch drill embedded in an 
oil hole five inches below the surface. Can- 
cellation was imminent. 

Drafto rushed special length electrodes. 
Set-up and disintegration time for the first 


drill was four and one-half hours. The second 

half. Both jobs passed government inspection. 

Estimated saving, $3,000. Also important, 
the badly needed shafts were completed and 
shipped in a few hours. 



Typical set-up using drill press. 

Disintegrator "head" chucked solidly in 
locked press; work piece clamped firmly to 
table. Disintegrator may be set up to operate 
at any angle. "Head" does not rotate. 


832 


T HE Drafto Metal Disintegrator is a compact, 
portable, self-contained unit designed to save 
dies and work pieces you formerly scrapped 
because of embedded tools. It disintegrates 
metal through the action of a rapidly vibrating 
electric arc, without excess heat or pressure. 

Broken taps are removed by disintegrating 
the core. You take out broken drills by disinte- 
grating the web. Studs and hardened pins are 
removed by disintegrating odd shaped holes. 

Finished surfaces, hardness of metal, and deli- 
cate contours are not affected, for disintegration 
takes place only where the electrode touches. 

Drafto Metal Disintegrator requires no lengthy 
training period. It comes to you complete, ready 


to go to work, with its self-contained coolant 
tank and pump, and a supply of electrodes for 
$295. Manufactured by Drafto Corporation, 
Cochranton, Pa. Representatives in key cities. 

WRITE, WIRE OR PHONE FOR BULLETINS 
AND DETAILS • Address Inquiries to Dept. A 


[ 
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that B<3 mica-insulated 
t m a have demonstrated distinctive 
quality in dependable, economical 


West 52nd Street, New York 19, N. Y. 
Manufacturers of bath mica -insulated and ceramic-insulated aviation spark plugs. 
Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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■IN I OPERATION- 



Cngine Coolant 
Temperature Control 

By 

GENERAL CONTROLS 

The TM-1 1-5 is specifically de- 
signed to assure the precise limits of 
engine coolant temperature control, 
necessary for maximum engine 
efficiency. 



A four-way hydraulic Selector 
Valve is directly operated by a tem- 
perature reactant Bulb Assembly, the 
sensitive portion of which is immersed 
in the coolant. Thus, the position of 
the exit flaps is automatically con- 
trolled in accordance with varying 
coolant temperature requirements. 
Engine temperature is maintained at 
maximum operating efficiency and 
wide temperature fluctuation is 
eliminated. 


Authorized Users are in- 
vited to write for com- 
plete engineering data. 
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HERE IS A HANDY 
FORM TO HELP 
YOU see where 
you stand. If you 
mail it to Brown- 
ing Laboratories, 


it will give you an 
opportunity to say 
exactly what you 
want by way of 
conversion equip- 
ment. 


If a dependable Browning Laboratories converter is availablo, 
features it should have to be most useful to me: 



COMPANY- 
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Dressed to fight iceat all critical points, 



Only B. F. Goodrich offers this 
complete ice protection 


E very unprotected leading 
edge surface that bites into 
icing conditions can and does 
pick up its load of ice. Wings, 
empennage, propellers, spinner 
domes, antenna masts and 
housings, direction finders . . . 
all need ice protection for max- 
imum safety and efficiency. And 
B. F. Goodrich makes the equip- 
ment to do the job. 

For wing and tail leading 
edges, the B. F. Goodrich rub- 
ber De-Icer is the best protec- 
tion device ever developed. De- 
Icers guard all critical surfaces. 
They operate just as positively 
at the wing tips (where stall is 
most critical) as near the fuse- 
lage. These tube-type De-Icers 
also effectively protect pitot and 
antenna masts and other pro- 
truding accessories. 

Tube inflation selectivity, va- 
riable inflation sequences, and 
instantaneous inflation and de- 
flation, secured to recently devel- 
oped operating equipment, 
improve the effectiveness and 
efficiency of the De-Icer system. 

B. F. Goodrich offers two 
excellent ways to protect pro- 
pellers. Best known are the rub- 
ber feed shoes which guide 
anti-freeze fluid out along edges 


to keep ice from forming. A 
more recent development is the 
heated propeller shoe. 

Like the feed shoe, it is at- 
tached to the blade leading 
edge, but it operates on elec- 
tricity from a hub generator or 
other source of electrical en- 
ergy. This current flows out 
through electrodes on both 
sides of the shoe and across 
the icing surfaces through spe- 
cially compounded conductive 
rubber. Carefully designed re- 
sistances concentrate heat di- 
rectly at the leading edges where 

More electrical anti-icer de- 
velopments are on the way. Suc- 
cessful tests have already been 
completed on the cowl ring 
air intakes of a large bomber. 
Other suggested applications 
are masts, fuselage nose, spin- 
ners and struts. You’ll probably 
be hearing more about these in 
the near future. 

Perhaps you have a problem 
that over twenty years’ ice- 
fighting experience will solve. 
If so, get in touch with "head- 
quarters” . . . The B. F. Goodrich 
Company, Aeronautical Divi- 
sion, Dept. A-5, Akron, Ohio. 


All made by B. F. Goodrich . . . Fuel Ceil. 

(ielf-soallng and non...allng bladder type) . . . Fuel and 
Hydraulic Hoc. . . . Extruded Part. . . . Grommet. . . . 



B.E Goodrich 


FIRST IN RUBBER 




Maybe your Business 
needs a new 
“Load-Handling Pattern” 


. . . the E-P Man will 
help you to set it! 

You do need a Load- 
Handling Pattern — 
if you use Power Industrial Trucks in 
some of your manufacturing operations 
but not in all 7 shown above; 
if your materials go through production 
in dribs; 

if you tolerate aimless picking-up and set- 
ting down of loads in process; 


if you scatter them over costly floor space 
but leave a vacuum overhead; or 
if some departments monopolize the Trucks 
you have, leaving other departments 
"hungry”. 


pay — limits sales when sales should be expanding. 
The E-P Man can help you to set a Load-Handling 
Pattern "tailored” to fit your plant — with enough 
Elwell-Parker Trucks and Cranes to do the job 
at a real profit to you. 


Wasteful transportation multiplies costs— Better dial him now, or write us. The Elwell-Parker 

increases the price that customers must Electric Co., 4125 St. Clair Ave., Cleveland 14, Ohio. 


Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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service you don’t forget! And that’s the story of the Army and Navy 
ground crews working with Airwing Aviation Fabrics and Tapes to help 
keep them flying. 

After victory, the same partnership that made speedy, durable repairs 
on fighting air strips around the world will serve the flying public at air- 

The Airwing line includes airplane and glider fabrics, balloon and spe- 
cial cloths. Airwing Tapes come in a complete selection— Grade A made 
from long staple Pima cotton, and Lightweight— pinked edge, sealedge, 
biased, and pre-doped. 


W. HARRIS THURSTON, me. 
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relies on DeVilbiss Equipment 

for fast, thorough handling of many service operations 



T HE nation's leading airlines are using DeVilbiss Equipment to 
put their service operations "on the beam” and to be sure of 


PCA— with far-reaching routes East of the Mississippi— i 
them. Their DeVilbiss Equipment helped set new PCA records last 
year in passengers, mail and express flown — by the fast conditioning 
of planes between flights. 

Three types of work their. DeVilbiss Equipment performs are shown 
here— doping fabric wing sections— applying a transparent seal over 
newly-painted insignia— painting small parts. 

Over the Nation's great airline network DeVilbiss Equipment is also 
used in degreasing engine parts, caulking seams, painting complete 
planes, compressing air for shop tools, ventilating paint shop areas. 
DeVilbiss' experience in producing air-using,air-handling equipment 
can help you. Ask your aviation supply distributor or write the factory. 


DeVilbiss 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 
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. . . RADIO TO KEEP YOU FLYING SAFELY 

Radio to keep you flying safely is going to be one of 
the prime requisites in that postwar plane of yours. Hallicrafters, busy now with the production of all 
kinds of communication equipment for war, will have interesting plans for peace time aviation radio. 
When in days to come the airport operator inquires "Number please?” here’s hoping you’ll be able 
to answer her on the Skyfone — marked with the name of Hallicrafters, a symbol of radio sensitivity, 
selectivity, and dependability under all conditions. 


4 hallicrafters 


S COMPANY, M AN U FACTU Rl 


-ECTRONIC EOU 
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For Manufacturing, Testing or Repairing Electronic Equipment 

Use a MALLORY Rectopower* Supply 


A T THE CAA Experimental Station, Weir 
. Cook Airport, Indianapolis, many types of 
UHF aircraft radio receivers — including blind 
landing, marker, radio range and localizer equip- 
ment — are tested. All these aircraft receivers 
operate from 12 or 24 volts DC, supplied by a 
Mallory Rectopower Supply. 

Designed to replace batteries, battery carts or 
motor generators wherever DC power is required, 
Rectopower is the most convenient way to assure 
a dependable source of DC. Rectopowers are de- 
signed to operate from any 208 and 230 or 440 
volt AC 3 phase 60 cycle outlet. 


For manufacturing, testing and repairing elec- 
trical and electronic equipment, as well as for 
taper charging batteries — on assembly lines, in 
laboratories and maintenance shops — Mallory 
Rectopower Supplies are favored by engineers. 
Rectopower units operate silently and give ex- 
ceptionally long life, because they are equipped 
with Mallory magnesium-copper sulphide dry 
disc rectifiers — which have no moving parts. 


Ask your nearest Mallory Distributor for ^ 
further information, or write us today. vl 


MallorY 

RECTIFIERS 


MAGNESIUM COPPER SULPHIDE RECTIFIERS — 
STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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WHISTLER HOLE PERFORATOR 


Shown above is the U-5015 Whistler Single Hole Perfor- 
ator Set complete and at the left, the set on the press ready 
for production — the answer to quick and economical hand- 
ling of many perforating jobs. It takes but a few minutes 
to bolt in the punch holder and position the guage plate 
and die shoe which are set on the press as a single unit. 
Punch and die adaptor rings of the four sizes are changed 
instantly by loosening then tightening two set screws. The 
same procedure is followed for changing sizes of punches 
and dies. Absolute precision is assured. Punches, dies and 
strippers are extra. Shipped within a few days in standard sizes from to lW' in round, square, 
oval and rectangle shapes for perforating materials to y 4 " thick mild steel. Operating satisfaction 
is guaranteed by Whistler’s 28 years of experience in the manufacturing of production ^ ~ _ 

perforating equipment. Whistler Single Hole Perforator Unit complete F. O. B. Buffalo 


S. B. WHISTLER & SONS, Inc. 752-756 Military Road, Buffalo 17, N. Y. 

REPRESENTATIVES IN ALL PRINCIPAL CITIES 


Get in touch with WHISTLER for all types of sheet metal dies! 
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Pratt & Whitney • Warner ■ Packard-built Rolls-Royce • Franklin 



Hagerstown, Indiana • Richmond, Indiana • Newcastle, Indiana • Tipton, Indiana • Toronto, Ontario, Canada 
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Only can meet 

Bell ows requirements like this 



2700 SOUTHPORT AVENUE 


CHICAGO 14, ILLINOIS 
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TASK FORCE 

On the production front, this modern Lempco heavy-duty universal grinder 
is doing such a variety of important jobs that it's a veritable task force in 
itself. Tts huge S3" swing enables it to do many jobs that no other grinder in 
its price range can do. It does fast precision turning and grinding on internal, 
external, face and taper jobs. Exclusive Lempco quick set-up hollow spindle 
draw-bar mounting. Change-over from grinding to turning in a few minutes. 
Quick-change spindle speeds and carriage feeds automatic in both directions. 
Excellent delivery. Ceiling-priced. 

WRITE FOR DETAILED ILLUSTRATED CIRCULAR 
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Lm&&R "Par" Packings 

. . . HELP SAFEGUARD 

HYDRAULIC PRESSURE 


Sealing in hydraulic power from zero to peak pressure, which 
aids in the delivery at the ram of the maximum pressing force 
produced, is the highly important function of packing rings. 
To this end, extra care should be given to their selection. 

For this FASTRAVERSE Injection Molding Machine, H-P-M 
designated Linear "Par" packings to insure the fluid tight seal 
which is the direct result of Linear's correct design, proven 
production methods and painstaking inspection. 

Top performance of any hydraulically operated mechanism 
depends upon its careful control throughout the operating 
cycle . . . and Linear "Par" packing rings contribute to this 
rigid control . . . help safeguard hydraulic pressure. 



Prm Mffl. Co., Ml. Gilead, Ohio, U. S. A. 


Made in six compositions, each for a particular service, 
"Par" packings comply with the specifications of the 
ever increasing range of modem hydraulic 


Lmts&R 

PACKING & RUBBER CO. 

STATE ROAD A LEVICK STREET 
TACONT, PHILADELPHIA 35, PENNA. 


equipment. 


Sample packings sent upon request. Engineering consultation, 
resources of our testing laboratories and facilities for the 
complete design of the hydraulic unit itself are available. 
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WE COT 'EM" 


'Ml 


“We came at them out of the sun — peeled olt, gave them the works 
and were upstairs again in a jiffy. Boy, that Allison’s an engine!” 

* Praise like that comes from deep down in a 
pilot’s heart! Dependability like that supports 
his confidence, his daring and his ability 
to win battles. It’s another reason why 
more than 65,000 Allison 
engines have been supplied 
to our fighter pilots on 
all fronts. * And when 

dependability will 
to the fine flying 
of planes in which 

ride. 
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If a scarcity of urgently needed materials delays 
your production, this may be the answer to your 
problem: parts cut, molded, or extruded from 
Acadia Synthetics which incorporate the essen- 
tial qualities for the job. 

Acadia Synthetic Products can be processed to 
close tolerances — in any shape, or size desired 
— compounded to meet specific conditions. 
Name the characteristics required — elasticity, 
plasticity, resilience, etc. — and our engineers 
will suggest the right material. 

Write, wire or phone today. 



SION WESTERN FELT WORKS 

4035-4117 OGDEN AVE., CHICAGO 23, ILL. OFFICES IN ALL PRINCIPAL CITIES 
LARGEST INDEPEN DENT MANUFACTURERS AND CUTTERS OF FELT 


PRODUCTS 
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. -t* Circuit Breakers 

Klixon Aircraf , Circ0 its 


Klixon Aircraft Circuit Breakers are available for all types 
of planes in push-button, indicating and non-indicating, 
switch, remote and automatic reset types. Bulletins giving 
sizes, dimensions and performance characteristics will.be 
sent on request. 


Newest and most efficient of the Army’s air cargo carriers is the 
Fairchild "Packet” ... an all-purpose "flying box car.” Included 
in its many Fairchild design features are — nine-ton cargo load, 
over 3500-mile range, low-speed landings and quick take-offs, 
quick conversion to an ambulance plane, fine flying characteristics. 

So pleased are the Army Air Forces with its versatility that the 
"Packet” will be built by both Fairchild and North American 
to assure quantity deliveries of this famous cargo carrier. 

Into every "Packet” go many PSM Klixon Aircraft Circuit 
Breakers to protect electrical circuits from nose to tail. These 
compact, light-weight Klixon Breakers guard against the pos- 
sibility of damage to the electrical system from shorts or 
overloads. They perform accurately and efficiently regardless 
of shock, vibration, motion or altitude. 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASSACHUSETTS 
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Over enemy lands they roar, a steady 
stream of them, hurling their might 
through every hour of day and night! 
On scores of thousands of those bomb- 
ers and fighters are Exide Batteries . . . 
performing as dependably as the mar- 
velous planes they serve. 


battle blows away, Exides will be serv- 
ing those other thousands of commer- 
cial and private planes, which soon 
will usher in a new era of aviation prog- 
ress. Exides will be serving then, as 
now, with dependability, long-life and 
ease of maintenance. 


Since 1917, when the first battery- 
equipped plane left the ground, Exides 
have been serving aviation’s battery 
needs. And when the last smoke of 




HIC STORAGE BATTERY CO., Philadelphia 32 
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0 TIME IS WASTED in changing 
the C-47 over to civilian life. 
A commercial airline job is 
waiting when each ship’s Army service 
is completed; and the cleaning neces- 
sary for this reconversion from mili- 
tary transport to civilian airliner is 
speeded by Kelite pH Control. 

Engines are removed for produc- 
tion line overhaul. The ship is blocked 
up off the ground. Rubber, plexiglas 
and fabric surfaces are masked off. 
Interior floor boards are removed and 
sections of the belly skin wedged open 
for easy drainage. 

Kelite Protexol is sprayed around 
the fire wall, inside wheel wells, un- 
derneath the belly, inside the bottom 
of the fuselage to wet out oil and 
grease. Exhaust stains are wiped off 
with Kelite KDL No. 28. The ship 
is steam cleaned inside and out with 
Kelite KDL No. 1 and then rinsed off 
with cold water. 

The stripping crew goes to work 


with Kelite AC Stripper, spraying 
it on, allowing time for the stripper 
to soak in, and brushing it off. Two 
applications of stripper and a water 
rinse take off the khaki drab. Masking 
is removed. And we see a clean but 
naked looking DC-3. 

Then, all aluminum surfaces are 
polished with Kelite Kero to restore 
the original lustre and protect the 
metal. Rebuilt engines and interior fur- 
nishings are installed. Airline insignia 
is painted on. And a proud-looking 
Douglas airliner is ready for its new 
civilian job! 


Problems involved in the rapid re- 
moval of stubborn soils and finishes 
from easily harmed surfaces such as 
Alclad are greatly simplified by Kelite 
materials and methods which take full 
advantage of scientific pH Control. 

By constant adherence to the pH 
chart, which accurately measures the 
cleaning power needed for every type 
of soil removal and shows the exact 
limits of safety for the surface being 
cleaned, Kelite has taken the guess- 
work out of cleaning . . . provided a 
reliable key to a new, high standard 
of efficiency. 
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• In television it’s pin-point accuracy — .001" means 
distortion. In many phases of modern warfare this same 
super-accuracy pays off in victory! 


By TELEVISION 

you w.li so PRECISION 


• Today, the precision machining of quality parts at 
Lawson’s is devoted entirely to the production of war 
material. We will continue so, until that time when our 
skilled craftsmen may apply their precision work to your 
engineering needs and problems. 

©SYMBOL OF PRECISION 
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WILL NOT 
FAI L THEM 

WHEN THEIR LIVES DEPEND 
UPON THAT TERRIFIC PULL 
COMING OUT OF A 500 M.P.H. 
DIVE . . 


SCHATZ CONTROL BEARINGS ARE 
BUILT RUGGEDLY FOR STAMINA 
AND DEPENDABILITY 


The Schatz Manufacturing Company 

POUGHKEEPSIE, N. Y. 


Detroit: 2640 Book Tower— 26 • Cleveland: 402 Swetland Building— 15 
Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 5410 Wilshire Blvd.— 36 
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FAB SEAL 


. . . helps to span 
Continent in 6 hours! 


S ENSATIONAL aviation history was 
recently made when a Boeing C-97. 
super cargo and troop transport, 
spanned the continent from Seattle to 
Washington — 2,323 miles — in six 
hours, three minutes and 50 seconds! 
Such phenomenal speed could 
have been achieved only in the strato- 
sphere. Stratosphere flying is made 
possible by a pressurized cabin in 
which every seam, window and door 
is thoroughly sealed. 

The pressurized compartments of the 
Boeing C-97 were made airtight with 
FABSEAL which is a new and exclu- 


sive development of the Industrial 
Paint Division of the Pittsburgh Plate 
Glass Company. 

FABSEAL is a flexible, fabric-im- 
pregnated tape which has excellent 

ficiently flexible at low temperatures 
to withstand the rigorous demand of 
flight service at high altitudes. 
Exacting and extensive tests have 
proved it to be greatly superior for 
this type of service. 

Literally miles of FABSEAL have 
been used to make thousands of Amer- 


ican fighting planes airtight and to 
insure water, oil and gasoline integrity. 




PITTSBURGH PLATE GLASS COMPANY, Industrial Point Division, Pittsburgh. Pa, 
Factories: Milwaukee. Wis.; Newark, N. J.; Houston, Texas; Los Angeles, Calif.; Port* 
land, Ore. Ditzler Color Division, Detroit, Mich. The Thresher Varnish Co., Dayton, O. 


Pittsburgh 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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(= J—EECE -NEVILLE has always specialized in designing and building electrical 
equipment to the customer’s specifications. And into each special job goes the same 
foresighted engineering and the same high quality construction for which Leece-Neville 
has been respected since 1910. That’s why any special equipment by Leece-Neville will 
meet your requirements better . . . serve you more dependably . . . last you longer. 
Special equipment designed new or achieved by modifying existing equipment in our 
line will be produced in only a few units if desired. But greatly increased manufac- 
turing capacity will permit us to offer members of the aircraft industry quantity 
production— and the economies that go with it. Just send a brief outline of 
your requirements. We’ll do the rest — subject, of course, to existing regulations. 


Pioneer and still Quality Leader 


GENERATORS • VOLTAGE REGULATORS l» 


SWITCH RELAYS • PUMP MOTORS 


^LEECE-NEVILLE 


CLEVELAND I4-, 
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PERM#FLUX 

PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 




1SI0N 

riCTORY 


LIBERTY 
AIRCRAFT 
MIRROR 

The pilots of t 

sar: 

strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
ately. 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War service, but later 

these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

IIBBEY-OWENS-FORD GLASS COMPANY 


These " World's Smallest 
May Be The Complete Answer to 
Your Space and Weight Problems! 


It's not an everyday occurrence when so large a problem 
can be answered with such a small unit. In fact, we’re 
mighty proud of this midget transformer achievement — 
not only for the reason that Permoflux engineers met a 
vital war challenge, but because of its numerous practical 
applications. Permoflux welcomes inquiry from design 
engineers about this midget transformer development. 

BUY WAR BONDS FOR VICTORY! 
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VOKES • LIMITED • LONDON • S W- 

DESIGNERS, PATENTEES & MANUFACTURERS OF AIR, OIL & FUEL FILTERS & SILENCERS 


VOKES FILTRATION & SILENCING CO. INCORPORATED, 101, Park 
Avenue, New York, & VOKES (CANADA) LTD., 1123, Bay Street, 
Toronto, Canada, Contractors to British and Dominion Governments. 


JOY, oh boy, what a life is his. Only too 
often the first to be attacked by some enemy 
plane sneaking up on the tail of his machine. Usually the last to fight his way 
free from some pretty hot engagement . . . certainly “ Tail-end Charlie ” has no cushy 
job especially on Night-Op's. 

But trained to the minute for his job with every possible contrivance to ensure the smooth 
working of the mechanism he controls, “ Tail-end Charlie ” just concentrates on his 
job . . . shooting ’em down and chalking ’em up. 

And just where do Yokes Filters come into the story. Right here. Yokes Air, and Oil 
Filters are fitted to the aircraft he is flying whether it be British, Canadian or American. 
Vokes Air Filters supply ’99.9% clean air to aero-engines. Vokes Oil Filters are used for 
main pump filtration of those engines. Vokes Low and High Pressure Filters for gun 
turrets are also fitted and incidentally also for retractable undercarriage hydraulic 
mechanism. Then again there is the Vokes Flametrap Silencer for both radial engines and 
in line engines extinguishing tell-tale exhaust flames. 

Fighters, bombers, reconnaissance machines of British, American and Allied Air Force* 
operating in all battle areas have been fitted with Yokes Filters and have stood up to all 
demands made upon them. The practical experience gained we gladly place at the disposal 
of designers and producers of aero-engines and aircraft. We believe that this experience 
can.be used not only to prolong the life and efficiency of aircraft, but help to secure added 
success and greater safety for our valiant fighters of the dir and “ keep ’em flying.” 
Vokes have produced over. 3, 000 models of their filters and, of course, provide the 
necessary housings and ducting systems. If you have any filtration problem consult 
Yokes, the pioneers and specialists in this work. 
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Nigg Adjustable Studs speak a universal language. They 
are interchangeable, without modification, in any United- 
Carr, Shakeproof, Chicago or Right Way installation. You 
need carry only one Nigg size (instead of 48). The center 
screw adjusts the cross pin to fit any thickness from .021" 
to .500" (a range of nearly V 2 
inch). Then you lock and unlock 
the stud in the usual way. 

Simple — universal — and ap- 
proved for use on AAF and U.S. 
Navy airplanes and by the C.A.A. 
Write for samples. Eastern and 
Midwest inquiries address United- 
Carr Fastener Corp., 37 Ames St., 
Cambridge 42, Mass. Pacific Coast 
inquiries to Nigg Engineering 
Company, 537 No. 2nd St., Covina, 
Calif. 

NIGG 

ENGINEERING COMPANY 

COVINA. CALIFORNIA 
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BARBER-COLMAN CONTROLS 

HOLD UNIFORM TEMPERATURE IN PRESSURIZED CABIN OF C-97 


OEING’S Model 377 Stratocruiser, the 
postwar version of the C-97 Army 
Transport, will carry 100 passengers in 
luxurious comfort, for operating ranges 
up to 3,500 miles with ample fuel reserves. 
One feature of this luxury, as already 
demonstrated in the C-97, is a huge pres- 
surized double-deck cabin maintained at 
low-level conditions and uniform tempera- 
ture in all weather and at all altitudes up to 
30,000 feet or higher. Barber-Colman 
Controls which provide uniform tempera- 
ture consist of Power Units on the right- 
hand and left-hand heat exchanger dampers, 
the warm air supply from one side being 
governed by a Micropositioner in the aft 
cabin space and from the other side by a 


similar unit forward. A manual switch con- 
trols two other Power Units on dampers 
which can divert the heat supply for anti- 
icing, at the same time connecting a Ther- 
mostat to prevent excessive duct tempera- 
tures. A manual emergency switch transfers 
the limit thermostat control to either right 
or left-hand heat supply when needed. 
The Power Unit circuits also have master 
on-off-automatic control switches. This is 
an excellent example of how Barber- 
Colman Aircraft Controls, specially de- 
signed for accuracy, high power, light 
weight, dependable operation, maximum 
performance, and minimum maintenance, 
can be engineered to produce desired re- 
sults under extreme conditions. 
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G ULF CUTTING OILS have been a big 
help to us in exceeding our production 
goal,” says this Superintendent. "By switch- 
ing to these improved oils, we eliminated 
rejects due to tearing, and made a substantial 

i. tool life. " 


1 again, Gulf Cutting Oils have 
w standards of performance for tough 
i hundreds of aircraft, armament, and 


munition plants. And war production reports 
on Gulf Cutting Oils have a peacetime value: 
These quality cutting oils can give important 
help to shops seeking lower costs for aggres- 
sive competition in the postwar period. 

Gulf Cutting Oils are available to you 
through 1200 warehouses located in 30 states 
from Maine to New Mexico. Write, wire, or 
phone your nearest Gulf office today. 



Gulf Oil Corporation • Gulf Refining Company 

Gulf Building, Pittsburgh 30, Pa. 
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YOU CAN CONTINUE 
TO COUNT ON THEM 

Starrctt Tools and skilled hands just naturally go together. 
The painstakingly acquired craftsmanship of the "world's great- 
est toolmakers" 'puts into a Starrctt "Mike", Vernier Caliper, 
Height Gage, Dial Indicator or other precision measuring tool 
that certain feel, handiness, finish — call it what you will — 
that the skilled worker recognizes instantly and that inspires 
speed, confidence and constant accuracy on precision work. 



ELECTRICITY 

TO MEET AVIATION 


AND AIRCRAFT INDUSTRY 


POWER NEEDS 


350 t o 35,000 WATTS 

Models range from 350 to 35,000 w 
A.C. types from 115 to 660 volts; 50, 
60, 180 cycles, sfngle or three phase; 
400, 500 and. £00 cycle-.-single phase; 
also special frequencies. D.C. 
range from 6 to 4000 volts. Dual volt- 
age types available. Write for engi- 
neering assistance or detailed literature. 
Supply power for starter energizing . . . 
radio navigation . . . battery charging 
. . communications . . . cabin heat- 
; . . . airport and general lighting 
. electrical repair tools . . . aircraft 
. . . many other applications. 



t*t faacet ii&e t£it 

tAczt )4&ia-Se< 

(/teen wont/- . . . 


„ ... the world — doing their vital job of pre- 
venting leaks in coolant, oil, and fuel lines of 
combat, bombing, and transport aircraft. 
They are doing their job under the most 
■uous conditions of high pressures, se- 
vibration, and wide ranges of tempera- 
ture. And they are doing that fob well — jus- 
tifying our claims of superior performance, 
high quality, and dependability. In 1943 
"Aero-Seals" were the first to be accepted 
under stringent Army-Navy Specification 
AN-FF-C406a. Today "Aero-Seal" Clamps 
are available in cither Spring Steel or Stain- 
less Steel with the new interlocking non- 
welded joint between band and saddle. The 
Stainless Steel models ar -" — ' 


acluding the 



re all stainless steel, 
rew. For full descrip- 
tion, features, and en- 
gineering data, write 
for our new 4-page 
bulletin "Aero-Seal 
HOSE CLAMPS". 


a4enoSea£ 


CLAMPS 

AIRCRAFT STANDARD PARTS CO. 
1715 NINETEENTH AVE.. ROCKFORD, ILL. 


'pan. fatten, fatten, 

(fa/tten cCtwtfauu? 
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Such has been the war-winning teamwork 
of American manufacturers. The increased 
skill we have gained will serve this and 
other industries for years to come. 


Many designers and skilled workmen have 
collaborated toward the result when a U. S. 
warplane comes "on target." The Dole 
Valve Company's contribution is an honest 
precision— an extreme care— because we 
know that the smallest error by any one 
participant can offset all the care of the rest. 
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The REYNOLDS & REYNOLDS Co. 


WORLD'S LARGEST PRODUCERS 
. UNIFORM ACCOUNTING ^SYSTEMS FOR DEALER 


.to build a BOMBER 


Airplane structural specifications call lor a multitude of pipe and 
tube bending operations in which Swan Specialises: among them 
engine ring mounts, landing gear forks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oil lines and 
hydraulic lines. Swan Engineering handles these and other 
close-tolerance pipe and tube bending jobs on a production 
basis, meeting rigid delivery dates. Swan's specialized plant 
facilities and modern streamlined production methods have 
effected savings in time and money for an impressive list ol 
America's foremost plane manufacturers. Consult a Swan 
technician on your bending requirements! Our engineering 
department welcomes your special enquiries. 

BENDING IS OUR BUSINESS 
SWAN ENGINEERING COMPANY, 


"STOCK” FORMS and SYSTEMS 

For Your Bookkeeping Department, 
Service Department and Stock Room 
PLUS 

A Complete Service for 
Designing and Producing... 

• CARBON INTERLEAVED ‘PULLOUT FORMS 

• COMMERCIAL CHECKS 

• PAYROLL CHECKS AND SYSTEMS 

• MODERN BUSINESS STATIONERY 

• DISTINCTIVE ADVERTISING LITERATURE 

• FORMS OF ALL KINDS 
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Catalog for War and Peace 


Here are a few of the cold forgings Allied now makes 
by the million for thousands of tanks, tractors, trucks and 
other articles of war. And Allied will make these same 
cold forgings in quantity, or cold forgings very much like 
them, for the trucks, tractors, cars and other machines 
that will carry on the good life of peace. 

Produced by the thousands or by the millions, each 
Allied forging of each type is exactly alike, fitting even 
the finest tolerances. Forged in one piece, from a coil of 
steel wire, each embodies the strength, flexibility of 
design and precise dimensions that make dependable 
quality synonymous with the Allied name. Some of the 
many products of Allied may solve your peacetime 


production problems. Anticipate those problems by 
consulting Allied today. 

"IT'S AN ALUED PRODUCT" . . . Allied Products Corporation in its 
Richard Brothers and Victor-Peninsular plants in Detroit and 
Hillsdale, Michigan, makes cold forged parts, cap screws, sheet 
metal dies (from the largest to the smallest), R-B interchangeable 
punches and dies, steam-heated plastic molds, jigs and fixtures 
and special production tools. 

ALLIED PRODUCTS 

CORPORATION 

Department 23, 4614 Lawton Avenue, Detroit 8, Michigan 
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Simplify Aircraft 

ENGINE ASSEMBLY 
and MAINTENANCE 




pass jams and break up bottlenecks 
in the production line, increase man- 
hour production, provide quick and 
easy access to every engine part, 
sides, top or bottom, give workers the 
best light and tool position for every 
operation this easy Clayborne way. 



The Cecostamp Solves New 
Metal Forming Problems 

' I 'HE Cecostamp was designed by 
-*■ Chambersburg to meet and 
solve these problems: Forming 
tougher, more elastic alloy sheets in 
clear-cut die impressions without 
tearing, wrinkling or reduction of 
section, to accurate limits without 



in the countries of our 
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A job for seasoned executives — this 7th. War 
Loan! Especially when we've got to make 2 war 
loans total just about as much as all 3 in 1944! 
Putting this over demands the combined and 
continued efforts of the "No. 1" men of Ameri- 
can industry. 

This means marshaling your plant drive to make 
every payday — from now 'til June 30th — do its 
share toward the success of the 7th. Directing 
the drive is not enough. It's equally important 
to check to see that your directions are being 
carried out — intelligently! 

For example, has every employee had: 


7th War Loan posters prominently displayed 
in his or her department? 

information on the department quota — and an 
urgent personal solicitation to do his or her 
share? 




Remember, meeting — and beating — your 
highest-yet 7th War Loan quota is a task call- 
ing for "No. 1" executive ability. Your full 
cooperation is needed to make a fine showing 
in the 7th! Do not hesitate to ask your local 
War Finance Chairman for any desired aid. 
It will be gladly and promptly given. 


ry Department acknowledge! with apprecia 


xolthit. 
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PNEUMATIC DRILL 
MAKES DIFFICULT 
AIRCRAFT JOBS EASIER! 



Here’s more drill in less space with less weight. Better 
balanced for greater efficiency. This new THOR air drill is 
compact, sturdy ... a "honey to handle.” Finds many uses 
in aircraft assembly — particularly drilling in channel sec- 
tions, skins, contours, spars, wings and fuselage where 
limited space bars larger drills. Production line men are 
quick to spot the improved design, balance and easier 
handling that mean less fatigue . . . more and better work. 

THOR tools that today help to keep production lines 
rolling will later serve the peacetime needs of the nation. 
For every material or operating condition, there is a THOR 
portable tool — pneumatic or electric — that is available in a 
full range of sizes, speeds, torques and capacities. 


Write today for 
your copies of 
THOR pneumatic 
and electric Tool 
Catalogs. 


INDEPENDENT PNEUMATIC TOOL CO. 

600 W. Jackson Blvd., Chicago 6, Illinois 
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Engineers 

FIELD and DRAFTING EQUIPMENT 



B. K. ELLIOTT COMPANY 

DRAWING MATERIALS — SURVEYING INSTRUMENTS 
Pittsburgh • Detroit • Cleveland 


It’s small but lusty 
— concentrated 
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Weldon Pump Engineers invite your 
inquiries on problems involving 


PUMPS 


ACCURATE METERING 
of SMALL VOLUMES of 


WATER 
FUEL OIL 
GASOLINE 
ALCOHOL 


LUBRICANTS 
HYDRAULIC OIL 
CHEMICALS 
GASES 




WM. R. WHITTAKER CO., LTD., 955 NORTH CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA 



_ After 24 hours’ immersion 
in S.A.E. 20 oil, wick specimens 
(each .25" diam. x 30" long) of six 
different types of Booth “pre- 
scription” felts were surface- 
drained and then weighed. Oil 
absorption as high as 578%of the 
original weight of specimen was 
recorded. 

Various Booth felt tests, by 
indepeudent laboratories, may 
give you new angles on felt. Ask 
for copies of the reports. 

The booth felt company 

482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, IU. 

APPLICATION CHART AND SAMPLE 
KIT . . . Contains sicatches of 

tion tables? P Wri te' 'for^t.iNo 
sales f olio, c-up.) 



STS 
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The 

VILLAGE 

SMITH 

KNEW 


A I 

MANUFACTURING 


B-H AIRCRAFT CO., Inc. 


FOR AVIATION haJdl me 


USERS: Curtiss-Wright, Boeing, Bell. Repub- 
lic. Consolidated. Lockheed. Douglas, etc. 

Write for Catalog #58 


WHILE Til K IIIO.X 

i s it or: 


Tubular Accessories 
for Leading Engine 
and Propeller 
Manufacturers 


The principle of making drop 
forgings goes back to the days 
of the "village smith". To- 
day only the methods have 
changed, the forming opera- 
tions are preformed by power 
operated machines rather than 
by hand. 

Just as forgings had their use 
in the days of the "village 
smith", they will have their use 
when the peace is won. Con- 
sider your future plans now — 
let us advise you how Arcturus 
Drop - Forgings can cut your 
production costs. 





TO 


THE 

POINT! 


From hardwood-handle 
to tempered-steel blade, 
every “Yankee” spiral 
screw driver is right to 
the point. Every part is 
ingeniously designed to 
speed work, cut down 
man-hours. Painstak- 
ing design and simple 
strength are typical of 
all “Yankee” fine me- 
chanics’ tools . . . whether 
Tap Wrenches, Vises, 
Automatic Drills, or Bit 
Braces. For more than 
fifty years, “Yankee” 
reputation for fast per- 
formance and reliability 
has grown steadily, is 
growing today, as “Yan- 
kee” tools help speed 
war production. 

Order from your indus- 
trial supply distributor, 
or write North Bros. 
Mfg. Co., Dept. A-S4S, 
Phila., Pa. 


YANKEE TOOLS 

make good mechanics better 
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Your post-war prod- 
ucts will do a better job 
with an Oster Motor 


It the designs on your draw- 
ing boards call for fractional 
H.P. Motors with maximum 
H.P. ratings from 1/12 to 
1/50 H.P., be sure to check 
the quality features and design charac- 
teristics of this Oster motor. 


This Dependafc 

^JfS>Motor 

Has a Proved 
Performance Record 


Behind this Oster Motor stands 15 years of expe- 
rience in designing and building quality fractional 
H.P. Motors — motors that have won world-wide 
acceptance in famous Oster appliances . . . motors 
that have won laurels in the service of war. 

This Oster Motor gives you the advantages of 
lightweight, compactness, and dependable, trouble- 
free performance. Available for operation on 12, 
24 or 115 volts, in shunt, series, and split series types. 


Let us help you fit this and other Oster Motors 
to your requirements. 


John Oster Manufacturing 



parts of AMPCO METAL 
safeguard vital points 


As in practically every American-made plane now 
flying, Ampco Metal parts are used in the Columbia 
Duck where there is wear, fatigue, impact, or cor- 
rosion. Under severe conditions, these aluminum 
bronze alloys last several times as long as ordinary 
bronzes. Rigid quality control holds the desired 
physical characteristics within extremely narrow 
limits. Ampco’s engineering and production "know- 
how,” acquired through a quarter-century of spe- 
cialized experience, is at your service. Send us your 
prints for helpful suggestions. 

Write for bulletins. 
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Three NEW 
McGRAW-HILL boohs 
of timely interest 


I. MANAGEMENT AT 
THE BARGAINING TABLE 


'J'HIS book is a complete and authoritative manual for 

increasing demands made upon them for expressing pers 
policies and procedures in the rigid and binding tern 



and gWer'the'cl^K^that'^vi^bn^meerfhr'/meres't^T^ 
involved, without restricting management’s logical functions of 
direction and operation of business. Will be of great value 
to all those who have to bargain with union or employee 

ments. 303 pages, nil" 

2. CONFERENCE LEADERSHIP 
IN BUSINESS AND INDUSTRY 

these straight-forward procedures for the' business, training, and 
formal conference. This book gives a clear-cut, practical pro- 

with a knowledge of the characteristics and reactions of people 
under conference conditions. Shows how to select the proper type 
of meeting and handling to meet a given situation and when a 
conference method is indicated aiul^which of^the three possible 

3. EMPLOYEE COUNSELING 

A New Viewpoint In Industrial Psychology 

D '™' ° f Soc ‘ ol °- *" d An ‘ h - 
A thorough study of the counseling movement in industry, for 
the first time presenting a definite social and psychological theory 
underlying employee counseling, and outlining the training, skills, 
and procedures needed by the personnel consultant in reaching 
the real causes of employee dissatisfaction — so often psychological, 
OUl-of-pll 




ENGINEERS CALL IT 

"The Most Useful 
/ Fastener of All” 

' — BLIND OR VISIBLE 


I THE DILL LOK-SKRU FASTENER IS WIDELY 
I . 

i USED FOR HUNDREDS OF APPLICATIONS. 

• INSTALLATION IS A ONE MAN OPERATION 
> — ISO TO 300 PER HOUR — SAVES VITAL 
•TIME AND SPEEDS UP PRODUCTION 


1 Drill ONE Hole 


! 2 I 


with flat, flush, c 


J 3 Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 
power or hand tool. 






TOnitc frvi teien, 

THE DILL MANUFACTURING CO. 

FACTORY BRANCH 

K> East 82nd St. 1 101 S. Flower St. 

CLEVELAND, OHIO LOS ANGELES, CALIF. 


DILL 

FASTENERS 
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HAVE YOU EVER SEEN A 

Brightboy-FiNiSHED part? 


You owe it to yourself to see an example 
of fine-rubber-cushioned, precision-con- 
trolled Brightboy abrasive finishing — a 
smooth-surface revelation achieved by 
Brightboy’s rubber-and-abrasive combina- 


Covering, in one-operation, the grind-to-buff gap 
in finishing, Brightboy cuts time and operations; 
improves product quality. Brightboy products are 

bilily on a wide variety of metals. 


It will pay you to get Brightbc 
and production data from 
Brightboy field representatives t 



8RIGHTBOY INDUSTRIAL DIVISION 

Weldon Roberts Rubber Co. Newark 7, N. J. 



BORN OF 
EXPERIENCE 


21 YEARS OF EXPERIENCE in 

propeller craftsmanship goes 
into every Fahlin propeller. And 
every Fahlin propeller is cali- 
brated and tested before re- 
ceiving its final "ready-to-fly” 

A few of the reasons why a 
FAHLIN PROPELLER de- 
livers superior performance 
are (1) Fahlin’s exclusive 
airfoil design increases effi- 
ciency, helps to eliminate 
flutter, adds years to the 
propeller’s service, (2) only 
selected birch is used — 
thoroughly seasoned and 
tested, (3) finest Zapon 
finish furnishes extra pro- 
tection from elements, 
(4) perfectly balanced and 
calibrated, (5) double 
thickness tipping- pro- 
vides greater strength on 
tips and leading edge. 

Use a Fahlin propeller 
first, last and always for 
superior performance, 
strength, and depend- 
ability. Get the most 
from your engine — use 
i all those "horses” — and 

k enjoy the added pleas- 
ure and pride that 
comes from having a 




truly fine propeller. 
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Now! — 


A brand-new reference manual 


IRVIKG AIR CIIUTE CO., Inc. 

Main Office: 1070 Jefferson Ave, Buffalo », Jf. Y. 

Complete Factories in Buffalo , N. Y., Glendale , Calif., (1500 
Flower St.), and Lexington, Ky., U. S. A. — Canada, England and 
Sweden . . . All Serving the United Nation’s Air Forces. 


Just Out! 


THEORY OF FLIGHT 


By Richard Von Mises 

McGraw-Hill Publications in Aeronautical Science 
629 pages, 6 x 9, 408 illustrations, $6.00 

T HIS boob is the most complete treatment of flight theory 
available in a single volume. It includes over 400 charts, 
figures, tables, etc., and features a full description of the two- 

Reliable experimental data is quoted extensively and theoretical 
results are carefully compared with the empirical evidence. All 
arguments put forward in the book are developed consistently 
from the basic mechanical principles, so that while familiarity 

followed by the average interested student of flight theory. 

Among the many topics developed. 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


of modern aircraft 
and flight theory 

complete — compact 


IRVIN 


" SINGLE - 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 
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1. P-51 trim tab hinge support block of molded- 
laminatcd Taylor Phenol Fibre. 2. Wire clip for 
aircraft, punched and formed from Taylor Vulcanized 
Fibre. 3. Aircraft spacer bushing of Taylor Phenol 
Fibre rod, drilled, counter-bored, and tapped. 

WHAT CAN YOU EXPECT OF 

TAYLOR FIBRE? 

War-time manufacturers of aircraft expected 
the “impossible” qf Taylor Fibre— and got it. 
Peacetime manufacturers of aircraft and of 
aviation equipment need expect no less. Taylor 
has the plant capacity and the experience to 
supply you with whatever you need, when 
you need it, in the way of sheets, rods, or 
tubes of Phenol Fibre or Vulcanized Fibre or 
the thousands of different fabricated parts 
that can be made from Laminated Plastics. 

Wherever specifications call for light weight 
with great strength, for high dielectric 
properties, for moisture resistance, for close 
tolerances, for mass production, or for any 
combination of these qualities, your first step 
toward the solution of your problem should 
be to “Take it to Taylor.” Our engineers will 
be glad to consult with you, without obliga- 
tion, on any project in which Laminated 
Plastics might play a part. 

TAYLOR FIBRE COMPANY 

LAMINATED PLASTICS: Phonol Fibre. Vulcanized Fibre 

Sheets, Rods, Tubes, and Fabricated Parts 

Norristown, Pennsylvania . Offices in Principal Cities 

Pacific Coast Headquarters: 544 S. San Pedro Street, Los Angeles 13 


NO 

"Daylight 

Dimness" 



INDICATOR LIGHT 


Bright light can't quench a 
Searlc VM 400 Indicator Light 
beam — not when it's concen- 

Indccd, a Scarlc easily pene- 
trates "daylight.” And for 
night flying a Searle is equally 
efficient, giving only shadow 
light which DOES NOT IM- 


vcrsatilitv is unmatched in any 
other light. Further Searlc ex- 
clusives: 60° extra vision, 
quick bulb discharge by finger- 
tip pressure, acceptance of 
scrcw-basc or bayonet type 
bulbs. Write or wire for 
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The case for Air Power 
in shaping the 
world to come 


How air might will 
figure in maintaining 
peace and in abet- 
ting world economic 
security 


Just Published 


AIR POWER FOR PEACE 

By Eugene E. Wilson 
184 pages, S'/ 2 x 8, 6 charts, 82.00 




Power as a new and revolu- 
and communication, and the 
achieves maturity, in shaping 


Here are the aviat 
a description of their 

Power in' thc^worid' 


a problems of the pel 
ackground, so that the 


It 10 days on approval 
send this coupon 





Springs — even the smallest — bear a respon- 
I sibility in the functioning of your product, out 
of all proportion to their size and cost. The 
best spring obtainable is the only one you can 
afford to use. Reliable will give you the right spring for 
purpose — in basic engineering design, material, 
accuracy of shaping, tempering, heat-treating, precision 
grinding, protective plating, and whatever other qualities 
you need. All engineering and fabricating factors are con- 
stantly subject to close scientific control. 

Our small order department is well equipped to supply 
your special or experimental requirements. Unusual design 
and production efficiency, developed under wartime pres- 
sure, enables us to work out your problems in the shortest 
possible time. If you want intelligent personal service on 
springs, wire forms, light stampings, it PAYS to consult 
Reliable. Ask Co , o/og No . 4 4 

on oil types of springs. 


THE RELIABLE SPRING & WIRE FORMS CO. 

3167 Fulton Rd. Cleveland 9, Ohio 


Reliable Springs 
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ARE YOU USING THE TUBING * 
Ce&t SUITED FOR YOUR JOB / 



est cost! 

That's the way IRVINGTON . . . long the leader 
in electrical insulation . . . meets every tubing 
or sleeving need. For IRVINGTON makes a 11 the 
types including non-fraying FIBERGLAS...high 
voltage IRV-O-VOLT . . . RADIO SPAGHETTI 
and SATURATED SLEEVINGS ... in a complete 
range of colors and A. S. T. M. sizes. 

Thus a recommendation from IRVINGTON can 
be unbiased . . . you get the tubing best suited to 
your needs, not only from the standpoint of effi- 
ciency, but economy as well. 

In addition, you get that extra increment of 
electrical surety which IRVINGTON'S 'know 
how' and manufacturing control' provides. For 
literature, or engineering assistance, write to 
Dept. 52. 


IRVINGTON PRODUCTS 



IRVINGTON 

VARNISH & INSULATOR COMPANY 



The Lectroetch Electrolytic Bench Unit 
is one of the most popular parts marking 
units on the market due to its speed 
in marking, (a matter of seconds), its 
absolutely legibility, and the ease in 
which it can be handled. 

There are two kinds of stencils used, 
the embossed, which can be made on 
a typewriter and is used for short 
runs; and the heavy-duty, long-life, 
engraved plastic stencils, which will 
clearly mark tens of thousands of parts, 
under ordinary conditions. 

Bench Model is ideal for marking flat, 
cylindrical and odd-shaped parts, can 
be operated manually, or automatically, 
and will not interfere with surface toler- 
ances. No acids used, no heat, shock, or 
strain. Inexpensive plastic locating fix- 
ture acts as a register guide, assuring 
consistent, uniform register of all mark- 
ings. Send for more detailed information. 



AVIATION, May, 1945 







Callite 
tungsten 
electrodes 

speed production of plane parts. . 


ipAt/ 

YOU CAN’T GO WRONG 


KESTER FLUX 
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Now ready 

FLIGHT 

PREPARATION 
TRAINING SERIES 



1. CONTACT FLYING 

Air Navigation. Part VI 

182 pages, S'Axll, 145 illus. $2.50 




BWfffiO/SffiSS'BS'ir 




BETTER GRASSES 



THE BELT SEED COMPANY 

. INC. 


OF BALTIMORE 





TO MANUFACTURERS SEEKING 
AN EXPORT MARKET 

Leading American Foreign Trader 
with record of 50 years successful 
operations in foreign markets is 
seeking additional lines of impor- 
tant American producers of avia- 
tion instruments and equipment 
for distribution throughout the 
Orient and Latin America. 

Head sales office for Latin 
America is established in Buenos 
Aires. Prewar connections in the 
Orient will be immediately re- 
established- when conditions per- 
mit. Sales agencies under guid- 
ance of experts experienced in 
each market. 

If you are seeking clean aggres- 
sive representation write us details 
of your products for both imme- 
diate and postwar selling. If in- 
terested we will have a repre- 
sentative call on you for further 
discussions. 


AVIATION BOX 902 

c/o 68 POST ST. 

SAN FRANCISCO 4, CALIFORNIA 


RIVET 

REMOVER 

AND BUCKING BAR 


This rivet remover will extract faulty rivets without 
damage. Re-drilling and re-dimpling not necessary. 
New rivet can be inserted in same hole. 

Removal of damaged or faulty rivet does not alter 
or damage sheet in any way. 

Removing rivets with this new Topflight Tool saves 
time and labor. Priced at $12.00 it saves its cost 
in one day's use. 


TOPFLIGHT 

TOOL CO. 

TOWSON (4). MD. — YORK, PA. 
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FUELCHARGER 


CORPORATION 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 


FITZGERALD 

GASKETS 


MMIMIWWIW 


Hi 


PRODUCTION. REPAIR AND MAINTENANCE WORKERS 
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AVIATION'S MARKET PLACE 




AIRCRAFT ACCESSORIES AND INSTRUMENTS 



CARBURETORS • MAGNETOS • GENERATORS 

ELEI TKH AI. EQUIPMENT • BATTERIES • SPARK PLUGS 

VACUUM PUMPS • HYDRAULIC PUMPS • INSTRUMENTS 


STANDARD AIRCRAFT EQUIPMENT CO. 
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AVIATION S MARKET PLACE 


NEW ALUMINUM RIVETS— SURPLUS 


NO PRIORITIES 



‘'.KSMSSl* 



J- 

f 


ATLANTA STEEL AND SUPPLY COMPANY 

349 DECATUR ST. S. E. ATLANTA 3, GA. PHONES: WAlNu/V/n 


ktRO TRADfc 

“ COMPANY 


Roosevelt Field, L I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 



ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 


Aviation 

Schools 


2300 West Flagler St., Miami 35, Fla. 

Teach Aircraft Drafting, Engines, Instruments, 

Approved PRE-INDUCTION and INDUSTRIAL 
TRAINING CENTER for MEN and WOMEN 


auT'TANBiNe New Dead Reckonin 9 


ENCYCLOPAEDIC ' ’ " 
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ADVERTISERS 





Roberta Rubber Co . Weldon 










tandard Pressed Steel Co 




Swialik Parachute^ Co 


Timken Steel Division . . 
Ttni-at Olsen Tenting Machine Co 


United States Electrical Tool Co. 
U. | ^ubbet^ Company 

United Sutes *Eiir.e Corp . The 


Welker Turoer^Co. Inc. 

Weetingbouie Electric 4 Mlg C 

Where To Buy 

Whittaker Co . Wm R . 
Whitaker Cable Corp 
Whitehead Stamping Co. . . 
Wa-mg^CorPc 

Wrought Washer Mfg Co 
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AVIATION’S MARKET PLACE 
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Every Office Needs a 
Salvage Chief 


Uselessly stored in many American offices today are tons of war material! Vitally needed 
paper — the raw stuff of blood plasma boxes, shell cases, supply pafachutes — V paper! 

It takes many forms . . . dead files, old correspondence, records. 

It’s easy to put off getting that paper together, bundling it and turning it in. But you 
should do it for the war effort and for your own sake. Only in this way can we help 
avoid further civilian paper allotment cuts. 

That’s why every office should appoint one person to act as Salvage Chief. He — 
or she — can organize the effort, and arrange for regular Paper Salvage days. And 
the Salvage Chief can remind everyone to adopt conservation measures — to use less 
paper — as little as possible. 

Many organizations which sell their waste paper 
turn part of the funds over to buy little extras 
for wounded veterans, or to support some other 
worthy community project. Thus you have a 
chance to make your paper serve twice. 

Get your office paper salvage program rolling 


Separate and tie in bundles: 1. Wastebasket 
scraps. 2. Corrugated boxes, brown paper and 
bags. 3. Magazines and books. 4. Newspapers. 
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Where each ounce 

lightness is vital 


This magnesium ammunition box flies with every B-29 


There’s no room for useless dead weight in giant 
bombers like the Boeing B-29 Superfortress. That’s 
why magnesium— lightest of all structural metals 
—is on the job in every Superfort that goes to war. 

Dowmetal Magnesium Alloy sheet of .125-inch 
thickness forms the bottom of the B-29’s 50-calibre 
ammunition box, and .051-inch sheet forms the 
side sections. If this same sheet were of steel, the 
weight would be more than four times as great. 


A most- satisfactory application for this outstanding 
light-weight metal — that’s the way technical men 
describe this weight-saving job! 

It’s only one of many important tasks that Dow- 
metal Magnesium Alloys are doing in the aircraft 
industry. Dow takes active part in development 
work in this field, and has compiled a wealth of 
technical data on magnesium fabrication. Get in 
touch with the nearest Dow office for complete 
engineering service. 


DOWMETAL 

ma^T tealwmy 

THE METAL OF MOTION 


MAGNESIUM DIVISION. THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN * 
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The Pioneer Autosyn Flowmeter is a remote-indicating 
instrument of high accuracy and dependability, providing 
precise indication of the rate of fuel consumption over the 
entire range. It enables the operator to hold the engines 
to predetermined consumption rates for optimum power 
plant efficiency, and adds to flight security by accurately 


PIONEER INSTRUMENTS 

Bendix, Pioneer, and Autosyn are trade-marks of Bendix Aviation Corporation 


foretelling flight range. Tests at altitudes up to 35,000 feet, 
and over extreme temperature ranges, show no appreciable 
errors in indication. Advanced design holds pressure drop 
extremely low — less than 1 psi drop over the entire oper- 
ating range. (Complete specifications and data may he 
obtained by writing to the address below.) 


Ill gjt ,jjk m jarm /m /11*® 

ECLIPSE-PIONEER DIVISION AVIATION CORPORATION 

Teterboro, N. J. 



